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Fig. 1-1. Type 503 Oscilloscope 






































































































































































SECTION 1 

CHARACTERISTICS 



Type 503 



Introduction 

The Tektronix Type 503 Oscilloscope is a low-frequency, 
high-sensitivity laboratory instrument providing accurate 
measurements in the range from DC to 450 kHz. Identical 
vertical and horizontal amplifiers may be used for accurate 
curve plotting in the X-Y mode of operation. Both ampli- 



fiers may be operated with single-ended inputs for con- 
ventional operation, or with differential inputs for can- 
cellation of common-mode signals. Sweep rates to 1 micro- 
second per centimeter, combined with sweep magnification 
factors to 50, provide effective calibrated sweep rates 
to 0.1 microsecond per centimeter. 



VERTICAL AND HORIZONTAL AMPLIFIERS 



Characteristic 


Performance Requirement 


Supplemental Information 


Bandwidth 
DC Coupled 


DC to 450 kHz 




AC Coupled LF Response 


< 1 0 Hz 


LF — 3 dB < 1 Hz with 10:1 probe 


Rounding, ringing, overshoot 
and tilt 


+ 2% 




Deflection Factor 


+3%, 1 mV to 20 V/CM 


Steps in 1, 2, 5 sequence 


Variable 


Ratio >2.5:1 




Common Mode Rejection 

Sensitivity (V/CM) 


Rejection Ratio 


Common-mode Signal 


DC input coupling with <50 kHz sine wave 
(With AC coupling, 1 kHz to 50 kHz) 


1 mV to .2 V 


100:1 min 


4 V(P to P) max 


.5 V to 2 V 


30:1 min 


40 V(P to P) max 


5 V to 20 V 


30:1 min 


400 V(P to P) max 


Phasing 


<1° (1 mV/CM to .2 V/CM) to 450 kHz 


With equal X and Y sensitivities, Variable 
Control in CALIBRATED position, like polar- 
ities, and DC input coupling 


<2° (0.5 V/CM to 20 V/CM) to 50 kHz 


Maximum Input Voltage 


350 V (DC + peak AC) 




Input R and C 


Approximately 1 megohm +1.5% 
Paralleled by 47 pF +2% 


Warm-up Time 


Meets required accuracies after 20 minutes 



SWEEP GENERATOR 



Time Base 
Calibrated Sweep 


Accuracy within ±3%, 1 /ns to 5 s/cm 


Steps in 1, 2, 5 sequence 


Magnifier 


Accuracy within +5% when magnified 
sweep rate does not exceed .1 /is/cm 


X2, X5, X10, X20, and X50 magnifi- 
cations available 


Variable Range 


Ratio >2.5:1 





TRIGGERING 



Trigger Sensitivity 
Internal AC 


0.5 cm 50 Hz to 50 kHz, increasing to 2 
cm at 450 kHz 




DC 


0.5 cm to 50 kHz, increasing to 2 cm at 
450 kHz 


AUTO 


0.8 cm 50 Hz to 50 kHz, increasing to 2.5 
cm at 450 kHz 


Approximately 50 Hz with no signal 


External AC 


0.5 V 50 Hz to 450 kHz 




DC 


0.5 V to 450 kHz 


AUTO 


0.5 V 50 Hz to 450 kHz 


Approximately 50 Hz with no signal 


Trigger Level Range 


h9 V 
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CALIBRATOR 


Characteristic 


Performance Requirement 


Supplemental Information 


Amplitude 
500 mV 


Accuracy within ±3% 




5 mV 


Accuracy within ±3% 




Repetition Rate 


350 Hz ±50% 




Duty Cycle 


30 to 70% 





CRT DISPLAY 


Tube Type 


T-5030-2 




Z-axis 


Intensity 
frequency 
450 kHz 


modulation with 10-volt signal, 
from approximately 1 kHz to 


With normal viewing intensity 



POWER SOURCE 



AC Voltage Range 
50-60 Hz 


105-1 25 V or 210-250 V 




400 Hz 


11 2-1 32 V or 224-264 V 




800 Hz 


120-140 V or 240-280 V 




Maximum Power Input 


120 W 


^100 W (115 V at 60 Hz) 



MECHANICAL ACCESSORIES 



Characteristic 


Information 


Construction 


Aluminum alloy chassis and 
cabinet 


Finish 


Anodized panel, blue vinyl- 
finish cabinet 


Dimensions 


21 V 4 " long, 9 3 //' wide, 
l3>/ 2 " high 



A list of accessories that may be used with this Oscillo- 
scope may be found at the rear of this instruction manual 
on the last fold-out page of the Mechancial Parts List Illus- 
trations. 
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SECTION 2 

OPERATING INSTRUCTIONS 



General 

To use the Type 503 effectively, the operation and capa- 
bilities of the instrument must be known . This section 
describes the operation of the front-panel and rear-panel 
controls and connectors, gives first time and general oper- 
ating information and lists some basic applications for this 
instrument. 



Power Requirements 

The Type 503 line transformer primary can be wired for 
either 117-volt or 234-volt operation, at a line frequency 
of 50 to 60 Hz. At this line frequency, regulation of the 
power supply will be obtained at line voltages between 
105 volts and 125 volts when the line transformer is wired 
for 117 -volt operation, and between 210 volts and 250 volts 
when the line transformer is wired for 234-volt operation. 



Fig. 2-3 shows the transformer connections required for each 
range of operation. 

The Type 503 can be operated at any AC line frequency 
from 50 Hz to 800 Hz, although higher line voltages may 
be required at the higher line frequencies. See Fig. 2-1. 

Fuse Requirements 

A 1.25-ampere slow-blowing type fuse is used with 117- 
volt operation; for 234-volt operation, a 0.7-ampere slow- 
blowing type fuse is used. 

CONTROLS AND CONNECTORS 

The front panel of the Type 503 is shown in Fig. 2-2. 
Functions of all front panel controls and connectors are 
described in Table 2-1. 




Fig. 2-1. Line voltage requirements at various line frequencies. 
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TABLE 2-1 

SLOPE Determines whether triggering occurs on 

rising portion (+ slope) or falling portion 
(— slope) of triggering waveform. 

COUPLING Selects whether triggering will occur at 
a specific DC level or at an AC level. 

SOURCE Selects the source of the triggering signal. 

EXTERNAL TRIG. Input connector for external triggering 
IN signals. 

LEVEL Selects the voltage point on the trigger- 

ing waveform at which the horizontal 
sweep is triggered. This control also selects 
automatic triggering (AUTO, position) or 
allows the sweep to free run (FREE RUN 
position.) 

SWEEP TIME/CM Selects the desired horizontal sweep rate 
from a choice of 21 calibrated steps. 

SWEEP TIME/CM Provides a continuous range of sweep 
VARIABLE (red) rates between the fixed steps selected by 
the SWEEP TIME/CM switch. (The sweep 
rates are calibrated only when the VARI- 
ABLE control is set fully clockwise to the 
CALIBRATED position.) 

SWEEP STABIL- Provides for a stable presentation when 
ITY ADJUST the LEVEL control is in the AUTO, posi- 
tion. 

FOCUS Focuses the trace or spot on the screen. 

ASTIGMATISM Controls roundness of the spot on the 

screen. (This control is located inside on 
instruments with serial numbers 000270 
and above). 

INTENSITY Controls the brightness of the trace or 

spot on the screen. 

POWER AND Turns instrument power on and off, and 
SCALE ILLUM. controls graticule illumination. 

CAL. OUT con- Provide amplitude-calibrated square waves 
nectors of 5 and 500 millivolts for use in calibrat- 

ing gain of amplifiers. 

HORIZONTAL Selects conventional (horizontal sweep) or 
DISPLAY X-Y mode of operation. Also provides 

magnification of sweep rate selected by 
SWEEP TIME/CM control. 



VERTICAL CHANNEL 

POSITION Controls vertical positioning of the display 

on the screen. 

SENSITIVITY Selects the sensitivity of the Vertical Am- 
plifier from 14 calibrated steps. 

SENSITIVITY Provides a continuous range of sensitivity 

VARIABLE (red) values between the fixed calibrated steps 
selected by SENSITIVITY control. (Nor- 
mally, sensitivity is calibrated only when 
VARIABLE control is in CALIBRATED posi- 
tion.) 



DC BAL. 


Provides for vertical stability of no-signal 
trace for all positions of the SENSITIVITY 
control. 


+ INPUT and 
-INPUT con- 
nectors 


Input connectors for signal to be displayed 
vertically. (Signals connected to the — IN- 
PUT connector will be displayed inverted.) 


-f INPUT and 

-INPUT 

switches 


Select desired coupling for incoming sig- 
nal. 




HORIZONTAL CHANNEL 


DC BAL. 


Provides for horizontal stability of no- 
signal trace for all positions of SENSI- 
TIVITY control. 


SENSITIVITY 


Selects the sensitivity of the Horizontal 
Amplifier from 14 calibrated steps. 


SENSITIVITY 
VARIABLE (red) 


Provides a continuous range of sensitivity 
values between the fixed calibrated steps 
selected by the SENSITIVITY control. (Nor- 
mally, sensitivity is calibrated only when 
VARIABLE control is in CALIBRATED posi- 
tion.) 


POSITION 


Controls horizontal positioning of the dis- 
play on the screen. 


-f INPUT and 
-INPUT con- 
nectors 


Input connectors for signal to be dis- 
played horizontally. (Signals connected to 
the — INPUT connector will be displayed 
inverted.) 


-f INPUT and 

-INPUT 

switches 


Select desired coupling for incoming sig- 
nal. 



PRELIMINARY INSTRUCTIONS 

To set up the Type 503 Oscilloscope for operation, pro- 
ceed as follows: 

1. Connect the oscilloscope to a suitable source of power 
and turn the POWER switch clockwise from the POWER 
OFF position. Set the INTENSITY control fully counterclock- 
wise. Let the instrument warm up for about 15 minutes. 

2. Set the HORIZONTAL DISPLAY switch to the HORIZ. 
AMPLIFIER position. 

3. Set all of the INPUT switches to the GND position. 

4. Set the two SENSITIVITY switches to the .2 VOLTS/CM 
position and the SENSITIVITY VARIABLE controls to the 
CALIBRATED position (fully clockwise until they snap into 
position). 

5. Set both POSITION controls to midrange and advance 
the INTENSITY control to produce a spot on the screen. 
The INTENSITY control should be set to produce an easily 
seen, but not bright, spot. Too bright a spot may damage 
the phosphor on the face of the CRT. The intensity should 
never be turned up to the point where a halo forms around 
the spot. 

6. Adjust the FOCUS control to produce the smallest, 
roundest spot possible. Note the position of the spot on the 
CRT. 
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Fig. 2-2. Type 503 Oscilloscope front panel. 
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7. Set the VERTICAL SENSITIVITY control to the 1 mV/CM 
position. Make sure that the SENSITIVITY VARIABLE con- 
trol has remained in the CALIBRATED position. 

8. With the VERTICAL DC BAL. control, move the spot 
back to where it was in step 6. 

9. Set the HORIZONTAL SENSITIVITY control to the 1 
mV/CM position. Make sure that the SENSITIVITY VARI- 
ABLE control has remained in the CALIBRATED position. 

10. With the HORIZONTAL DC BAL. control, move the 
spot back to where it was in step 6. 

11. Adjust both DC BAL. controls so that the spot does 
not move as the SENSITIVITY controls are moved from the 
.2 VOLTS/CM position to the 1 mV/CM position. 

The amplifiers in the oscilloscope are now balanced and 
the oscilloscope is ready for operation as described in the 
remainder of this section. 

Graticule Illumination 

Graticule illumination can be adjusted to the ambient 
lighting conditions by means of the POWER AND SCALE 
ILLUM. control. Turning the control counterclockwise (but 
not to the PWR. OFF position) increases the graticule illu- 
mination. It is possible to extinguish the graticule illu- 
mination completely by turning the control fully clockwise. 

The graticule of the Type 503 Oscilloscope can be illu- 
minated so that it appears to have either red or white 
graticule markings. The markings can be changed from 
white to red or red to white simply by removing the grati- 
cule cover and rotating the graticule. As a general rule, 
white graticule lines are superior to red for photographic 
purposes. 

INPUT SELECTION 

Two INPUT connectors and associated INPUT switches 
are provided in each channel. When a single input signal 
is used, it may be applied through either the +INPUT or 
— INPUT connector. If the signal is connected to the 
+ INPUT connector, the +INPUT switch should be placed in 
either the AC or DC position, depending upon the type of 
coupling desired. The — INPUT switch should be placed in 



the GND position. If the signal is connected to the — INPUT 
connector, the — INPUT switch should be placed in either 
the AC or DC position, and + INPUT switch should be placed 
in the GND position. It should be noted that when a signal 
is applied to the —INPUT connector of either channel, the 
display on the oscilloscope screen will be opposite in polar- 
ity to a normal presentation. Conventionally, a normal 
display places the more positive portions of a waveform 
in the vertical channel toward the top of the screen, and 
the more positive portions of a waveform in the horizontal 
channel toward the right-hand side of the screen. 

When a display is desired which shows the difference 
between two signals, the signals are connected to the two 
INPUT connectors of the appropriate channel. In this case, 
both INPUT switches are placed in either the AC or DC 
position, depending on the type of input coupling desired. 
In this mode of operation, (called the "differential" mode), 
the two signals are added algebraically, and the difference 
is displayed as a single trace on the screen. It permits elimi- 
nation of signals which are common to both inputs, and 
observation of a waveform which is peculiar to one of the 
signals. Figs. 2-4 and 2-5 show the effects of signal applica- 
tion to one or both INPUT connectors of the vertical channel. 

The differential mode of operation also makes possible 
the observation of current changes in a circuit. The changes 
in the voltage drop across a given resistor are proportional 
to the changes in current through it, so a differential dis- 
play of the voltages at the two ends of a resistor will show 
the changes in current through the resistor. 

Input Coupling 

Input signals to both the vertical and horizontal chan- 
nels can be either AC or DC coupled by placing the cor- 
responding INPUT switches in the appropriate positions. 
DC coupling applies both the AC and DC components of 
the input signal to the amplifier circuits. This permits meas- 
urement of the DC voltage level as well as the amplitude 
of the AC component. However, it is sometimes neither 
necessary nor desirable to display the DC component, and 
in such cases, AC coupling should be used. With AC cou- 
pling, a capacitor is placed in series with the INPUT con- 
nector to block the DC component while allowing the AC 
component to be displayed. 
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Fig. 2-4. Inputs to the vertical amplifier. Waveforms applied to the + INPUT connector are displayed in the upright position, while waveforms 
applied to the — INPUT connector are inverted. 





Fig. 2-5. Rejection of a common mode signal by the differential 
amplifier. The waveform applied to — INPUT connector is inverted 
and algebraically added to the waveform applied to -|- INPUT - 
connector The resultant waveform is displayed on the screen of 
the CRT. 



CONVENTIONAL OSCILLOSCOPE OPERATION 

Placing the HORIZONTAL DISPLAY switch in the SWEEP 
NORMAL position prepares the Type 503 for conventional 
oscilloscope operation. In this mode of operation, an 
internally generated horizontal sweep is applied through 
the horizontal amplifier to the horizontal deflection plates 
of the CRT, and the input signal is applied through the 
vertical amplifier to the vertical deflection plates. 

The Type 503 allows selection, with the SWEEP TIME/CM 
control, of any one of 21 calibrated sweep rates, ranging 
in steps from 1 microsecond to 5 seconds per centimeter. 
The SWEEP TIME/CM VARIABLE control allows a continu- 
ous range of sweep rates between the steps selected by 
the SWEEP TIME/CM control; however, all sweep rates 
obtained with the SWEEP TIME/CM VARIABLE control in 
any position except fully clockwise are uncalibrated. 

Sweep Triggering 

In order to obtain a stable display, the horizontal sweep 
must start at the same time relative to recurring cycles 
of the input waveform. The sweep, therefore, must be trig- 
gered by the input waveform itself or by some waveform 
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which bears a fixed time relationship to the input wave- 
form. The following instructions show how to select and 
use the proper triggering signal for various applications 
of the oscilloscope. 

Selecting the Trigger Source 

For most applications the sweep can be triggered by the 
input waveform. The only requirement is that the input 
signal be large enough to provide at least 0.5 centimeter 
of deflection on the screen at the sensitivity level for which 
the VERTICAL SENSITIVITY control is set. To obtain trig- 
gering of the sweep from the input waveform, set the 
SOURCE switch to the INT. position. 

Sometimes it is advantageous to trigger the sweep with 
some external signal. This is especially true when the input 
waveform is of such small magnitude that it cannot provide 
stable triggering of the sweep by itself. External trigger- 
ing is also useful where waveforms are to be sampled from 
several different places within a device. By using external 
triggering, it is not necessary to reset the triggering controls 
each time a new waveform is shown. In order to obtain a 
stable display, it is necessary that the external waveform 
bear a fixed time relationship to the input waveform. To 
use an external waveform for triggering the horizontal 
sweep, connect the signal to the EXTERNAL TRIG. IN con- 
nector and set the SOURCE switch to the EXT. position. 

When observing a waveform which bears a fixed time 
relationship to the line frequency, the sweep may be trig- 
gered from the line-frequency waveform. To do this, set 
the SOURCE switch in the LINE position. 

Selecting the Trigger Coupling 

For most recurrent waveforms, AC coupling of the trig- 
gering signal (COUPLING switch in the AC position) will 
provide satisfactory triggering of the sweep. DC coupling 
of the triggering signal (COUPLING switch in the DC posi- 
tion) is particularly useful in triggering from random pulse 
trains or very low frequency waveforms. With DC coupling 
the sweep is triggered when the waveform reaches a preset 
level (established by the Trigger LEVEL control). With AC 
coupling the sweep is triggered when the signal reaches 
a given amplitude from its average level. 

Selecting the Trigger Slope 

When the SLOPE switch is in the + position, the sweep 
is triggered on a positive-going slope of the triggering 
signal. When the SLOPE switch is in the — position, the 
sweep is triggered on a negative-going slope of the trig- 
gering signal. In most cases, selection of the triggering 
slope is not critical since triggering on either slope will 
provide a display which is suitable. 

Selecting the Trigger Level 

The LEVEL control determines the point, (AC or DC, 
depending upon the setting of the COUPLING switch) on 
the triggering signal at which the sweep is triggered. With 
the SLOPE switch in the + position, adjustment of the LEVEL 
control makes it possible to trigger the sweep consistently 



at virtually any point on the positive-going slope of the 
triggering signal. Likewise, with the SLOPE switch in the 
— position, adjustment of the LEVEL control makes it pos- 
sible to trigger the sweep consistently at virtually any point 
on the negative-going slope of the triggering signal. Fig. 
2-6 shows the effects of the LEVEL control and the SLOPE 
switch. 

At the extreme clockwise and counterclockwise ends of 
its range, the LEVEL switch activates, respectively, the FREE 
RUN and AUTO, switches. The effects of these switches 
are discussed in the following paragraphs. 



Automatic Mode of Operation 

Setting the LEVEL control fully counterclockwise to the 
AUTO, position sets the Type 503 Oscilloscope up for an 
automatic mode of triggering which is suitable for most 
applications. In this mode, the triggering signal is AC cou- 
pled, and the triggering level is automatically set such that 
any external triggering signal of one volt or more, or 
internal triggering signal which will produce 1 centimeter 
or more of deflection on the CRT screen, will trigger the 
sweep. In the absence of such a triggering signal, the 
sweep will continue to be triggered automatically at about 
a 50-Ptz rate to produce a base line which indicates that the 
instrument is adjusted to display any signal which might 
be connected to the vertical channel. 



Free-Running Mode of Operation 

Setting the LEVEL control fully clockwise to the FREE RUN 
position produces a free-running sweep, independent of 
any synchronizing signal. The frequency of the free-running 
sweep is dependent upon the setting of the SWEEP TIME/ 
CM control. This free-running trace is useful as a base line 
from which to make DC measurements when the input signal 
is DC coupled. 



Magnification of the Sweep 

Any part of the trace may be expanded horizontally 
by as much as 50 times through the use of the SWEEP MAG- 
NIFIED portion of the HORIZONTAL DISPLAY switch. To 
expand a given portion of the sweep, first set that portion 
to the center of the graticule by means of the HORIZONTAL 
POSITION control. Then set the HORIZONTAL DISPLAY 
switch to the desired degree of magnification. 

In magnified sweep operation, the sweep rate is increased 
by a factor indicated by the HORIZONTAL DISPLAY switch. 
For example, if the SWEEP TIME/CM switch is set to 5 //.SEC 
and the HORIZONTAL DISPLAY switch is set to X10, the 
true sweep rate is 0.5 microsecond per centimeter. 

NOTE 

Magnified sweep rates to 0.1 microsecond/cm 
are accurate to within 5%. Combinations of the 
SWEEP TIME/CM and HORIZONTAL DISPLAY 
switches can produce sweep rates in excess of 
0.1 microsecond/cm; at these faster sweep rates, 
calibration tolerance may exceed 5%. 
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Typical waveforms obtained with the 
LEVEL control set in the — region. 



SLOPE 




SLOPE 







- + 



Typical waveforms obtained with the 
LEVEL control set in the + region. 




SLOPE 




When the LEVEL control is in the + 
region, the sweep is triggered on the 
upper portion of the waveform; when 
it is set in the — region, the sweep is 
triggered on the lower portion of the 
waveform. 



Fig. 2-6. Effects of the LEVEL control and SLOPE switch. 
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X-Y MODE OF OPERATION 

Placing the HORIZONTAL DISPLAY switch in the HORIZ. 
AMPLIFIER position sets the Type 503 Oscilloscope up for 
X-Y operation. In this mode of operation, input signals 
may be applied to both the horizontal and vertical ampli- 
fiers, and the display is a graph of the waveform on one 
channel versus the waveform on the other channel. The 
horizontal sweep is disabled. Examples of the use of the 
X-Y mode of operation are the plotting of hysteresis loops, 
of voltage across a semiconductor versus current through 
it, and of force or pressure versus deformation or strain 
in a material. Use can be made of the differential input 
feature on one or both channels. 

APPLICATIONS 

The following paragraphs describe procedures for mak- 
ing measurements of voltage, elapsed-time, and phase- 
shift with the Type 503 Oscilloscope. No attempt has been 
made to describe any but the most basic techniques. Famili- 
arity with the instrument will enable the operator to apply 
the essence of these techniques to a wide variety of appli- 
cations. 

Voltage Measurements 

To measure the AC component of a signal, proceed as 
follows: 

1. Display the waveform over as large a portion of the 
screen as possible by adjusting the appropriate SENSITIV- 
ITY control. 

2. With the aid of the graticule, measure the distance 
(in centimeters) between the two points on the waveform 
between which the voltage measurement is desired. This 
will be a vertical measurement where the waveform to be 
measured is applied to the vertical channel, a horizontal 
measurement where the waveform to be measured is applied 
to the horizontal channel. Make sure that the appropriate 
VARIABLE control is in the CALIBRATED position. On small 
voltage measurements, the width of the trace can make 
up an appreciable part of the entire measurement. For 
this reason, it is important to take all readings in a given 
measurement from the same side of the trace. 

3. Multiply the distance between the two points by the 
setting of appropriate SENSITIVITY control and by the atten- 
uation factor, if any, of the probe. This is the voltage 
between the two points on the waveform. 

To measure the DC level at some point on a signal, pro- 
ceed as follows: 

1. Set the INPUT switch for the channel in use to the GND 
position. 

2. If the horizontal sweep is being used, rotate the LEV- 
EL control fully clockwise to the FREE RUN position to pro- 
duce a free-running trace. If the oscilloscope is being used 
in the X-Y mode of operation, the signal on the other channel 
will produce a trace. 

3. With the appropriate POSITION control, position the 
trace so that it lies along one of the lines of the graticule. 
This line will be used as a ground reference; its position 
in any given case will depend upon the polarity and ampli- 
tude of the input signal to be measured. Do not adjust 



this POSITION control after the reference line has been 
established. 

4. Set the INPUT switch mentioned in step 1 to the DC 
position. If the horizontal sweep is being used, adjust 
the LEVEL control for a stable display. 

5. Measure the distance, in centimeters, from the ground 
reference line established in step 3 to the point at which 
the DC voltage level reading is desired. 

6. Multiply this distance by the setting of the appropriate 
SENSITIVITY control and the attenuation factor, if any, of 
the probe. This is the DC level of the point measured. 

Time and Frequency Measurements 

To measure the time interval between two points on a 
waveform, proceed as follows: 

1. Set the oscilloscsope up for conventional operation 
with the signal applied to either of the vertical INPUT con- 
nectors. 

2. With the aid of the graticule, measure the horizontal 
distance, in centimeters, between the two points whose inter- 
val you wish to find. Make sure that the SWEEP TIME/CM 
VARIABLE control is in the CALIBRATED position. 

NOTE 

When making time measurements from the grati- 
cule, the area between the 1 -cm and 9-cm grati- 
cule lines provides the most accurate time measure- 
ment in the specified area (see Fig. 2-7). There- 
fore, the first and last centimeters of the display 
should not be used for making accurate time meas- 
urements. Position the display area to be timed 
so the timing area starts at the first centimeter 
graticule line. Set the SWEEP TIME/CM switch so 
the end of the display timing area falls between 
the first and ninth cm graticule lines. 




Fig. 2-7. Area of graticule used for obtaining accurate time meas- 
urements. 
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3. Multiply the disance measured by the setting of the 
SWEEP TIME/CM control and divide by the setting of the 
HORIZONTAL DISPLAY switch (XI, X2, X5, etc.). This 
is the time interval between the two points measured. 

NOTE 

Errors caused by a lack of resolution can be re- 
duced by expanding the displayed waveform for 

a 1 -cycle presentation between the first and ninth 

graticule lines. 

To determine the frequency of a recurrent waveform, 
simply take the reciprocal of the time interval between 
corresponding points on two consecutive cycles of the wave- 
form. 

Phase-Shift Measurements 

To measure the phase shift produced in a given signal 
by some device, proceed as follows: 

1. Set up the oscilloscope for conventional externally trig- 
gered operation with the signal at the input to the phase- 
shifting device applied to either of the vertical INPUT con- 
nectors. 

2. Horizontally position the display so that an easily 
identifiable point of a cycle corresponds to one of the ver- 
tical graticule lines. 

3. Without making any adjustments to the oscilloscope, 
move the signal probe from the input to the output of the 
device under test. If there is phase shift in the device, the 
displayed waveform will be shifted horizontally. 

4. Measure the amount of horizontal shift of the display 
in centimeters. 

5. Measure the distance in centimeters between corres- 
ponding points on two consecutive cycles of the waveform. 

6. Divide the measurement obtained in step 4 by the 
measurement obtained in step 5 and multiply the result by 
360°. This is the phase shift produced in the signal by the 
device under test. 

A second method for comparing the phase relationship 
of two signals of the same frequency makes use of the X-Y 
mode of operation (HORIZONTAL DISPLAY switch set to 
HORIZ. AMPLIFIER, SWEEP DISABLED). This method is 
suitable only when comparing two sine waves. 

1. Applying the sine waves to the two +INPUT connec- 
tors. The display will be an ellipse. (Actually, the display 
will appear as a diagonal straight line if the two sine 
waves are inphase or exactly 180° out of phase, or it will 
appear as a circle if the two sine waves are exactly 90° 
or 270° out of phase. Application of these instructions, 
however, will still apply.) 

2. Center the ellipse horizontally and vertically on the 
CRT screen. 

3. Measure the distances A and B on the display as shown 
in Figure 2-8. 

A/B is equal to the sine of the phase difference between 

A 

the two signals (Sin </j> = — ). 




Fig. 2-8. X-Y method of calculating phase difference f 0 ) of two 
sine waves. 

Direct Connection to the CRT Plates 

In some applications it may be desirable to connect a 
signal directly to one or both sets of CRT deflection plates, 
bypassing the internal oscillscope amplifiers. The vertical 
deflection plate pins are located on the side of the neck 
of the CRT, and the horizontal deflection plate pins are 
located at the bottom of the neck of the CRT. 

With a signal connected directly to the CRT pins, it is 
possible, under optimum impedance matching conditions and 
with connections kept as short as possible, to obtain a band- 
width on the order of 100 MHz with the Type 503. How- 
ever, limitations of the sweep magnifier at the faster sweep 
rates discussed earlier in this section must be kept in mind 
when making risetime measurements on fast-rise wave- 
forms. The vertical and horizontal deflection factors of the 
CRT are approximately 20 volts per centimeter and 16 volts 
per centimeter, respectively. 

The diagram in Fig. 2-9 shows how a signal may be AC 
coupled to the CRT deflection plates. This method of AC 
coupling permits the use of front panel controls to position 
the display on the screen. The SENSITIVITY control of the 
bypassed amplifier should be placed in the 20 VOLTS/CM 
position, and both INPUT switches should be placed in the 
GND position. The value of the capacitors shown in Fig. 
2-9 will depend upon the characteristics of the signal to be 
displayed. 

To DC couple a signal to the deflection plates, remove 
the amplifier leads and connect the signal directly to the 
CRT pins. Tape the ends of the loose amplifier leads to 
prevent accidental shocks to operating personnel. For best 
performance, the average of the voltages at the two plates 
must be kept close to +150 volts: otherwise, the display 
will be defocused and slightly bowed, and the sweep rate, 
if the sweep is used, will not be accurate. Actually, if these 



c 



2-9 



Operating Instructions — Type 503 



effects can be tolerated, it is possible to have both plates 
in the vicinity of ground and still obtain a useful display. 
Typically, the sweep rate is about 8% slow when a ground 
level signal is connected to the vertical deflection pins. 

Care should be exercised in connecting and disconnecting 
the CRT pin leads, as the pins can be easily bent or broken. 




- !TT 



Fig. 2-9. Typical circuit for AC coupling to the CRT deflection plates. 

USE OF PROBES 

Use of an attenuator probe with the Type 503 will reduce 
the capacitive and resistive loading on a circuit under test, 
but at the same time will also reduce the oscilloscope sen- 
sitivity. 

As an example, a 10X probe such as the Tektronix 
P6006, connected to the Type 503 input, presents a char- 
acteristic input impedance of 10 megohms paralleled by 
approximately 9.5 pF, and has an attenuation factor of 10. 
Also, the voltage rating of the probe used must be con- 
sidered. Exceeding this rating, either in DC volts or peak 
AC volts, may damage the probe. 

When making amplitude measurements with an attenu- 
ator probe, be sure to multiply the observed amplitude on 
the CRT by the attenuation factor of the probe. If the wave- 
form being displayed contains fast-changing signals, it will 
generally be necessary to clip the probe ground lead to 
the chassis of the equipment under test. 

Probe Compensation 

Most general-purpose probes use an adjustable capacitor 
to compensate for variations in input capacitance from one 
instrument to another, or between two input connectors of 



one instrument. To insure the accuracy of pulse and tran- 
sient measurements, always check the compensation before 
using a probe. To check or adjust the probe compensation, 
display several cycles of the Calibrator waveform on the 
CRT by connecting a test lead between the 500 mV CAL. 
OUT connector and the VERTICAL +INPUT connector. 
For this display set the VERTICAL SENSITIVITY control to 
.1 VOLTS/CM, the + INPUT switch to DC, the Triggering 
LEVEL control to AUTO., and the — INPUT switch to GND. 

Carefully observe the waveform display on the CRT, and 
particularly note the general shape of the leading corner 
of each positive pulse. Then disconnect the test lead between 
the CAL. OUT and + INPUT connectors, and connect the 
probe to the +INPUT connector. Set the VERTICAL SEN- 
SITIVITY control to lOmV/CM and touch the probe tip to 
the 500 mV CAL. OUT connector. Square waves having 
the same amplitude as the previous display should now 
appear on the CRT. Carefully adjust the probe capacitance, 
if necessary, until the leading corners of the positive pulses 
have the same shape as those in the previous display. 

To compensate the probe on the horizontal channel, a 
sawtooth sweep voltage must be applied to the vertical 
channel to obtain a vertical display of the calibrator wave- 
form. The displayed waveform will then appear somewhat 
similar to that shown in Fig. 2-10. However, if both the 
horizontal and vertical input capacitances are adjusted 
correctly (47 pF), a probe compensated on the vertical chan- 
nel will function properly on the horizontal channel. The 
procedure for checking the input capacitance is given in 
Section 6 under Adjust Attenuator Compensation. 




Fig. 2-10. Triggered vertical sweep. 
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Introduction 

This section of the manual contains detailed circuit 
description and analysis. To follow the theory of circuit 
operation as presented, refer to the Schematic Diagram 
section in this manual. 

VERTICAL AMPLIFIER 
General Description 

The Vertical Amplifier consists of two identical input cir- 
cuits, two matching step attenuators, a two-stage Input 
Amplifier, and a DC-coupled push-pull Output Amplifier. 
The Input Amplifier first stage is made up of two hybrid 
feedback pairs which drive a DC-coupled push-pull Out- 
put Amplifier. Vertical sensitivity is controlled by step 
attenuation at the inputs, and by changing the gain of the 
Input Amplifiers. Variable attenuation is accomplished by 
degeneration in the cathode circuit of the Output Amplifier. 

Input Circuits 

The separate input connectors permit the Input Ampli- 
fier to be operated either single ended or as a differential 
amplifier. For single-ended operation, either input connec- 
tor can be used, while the other input connector is ground- 
ed. Convenient input switches at each connector allow DC 
or AC coupling, or grounding of the inputs. The lower fre- 
quency limit of the amplifier with AC coupling is approxi- 
mately 7.5 Hz (0.75 Hz with 10X probe). 

In the 1 mV/CM to .2 VOLTS/CM positions of the SEN- 
SITIVITY switch, the signal is applied without attenuation 
to the grid circuit (or circuits) of the Input Amplifier; changes 
in sensitivity are accomplished by changing the Input Ampli- 
fier gain (i.e., switching R408). In the .5 VOLTS/CM to 2 
VOLTS/CM positions of the SENSITIVITY switch, a X10 
attenuator network is inserted in addition to gain changing. 
In the 5 VOLTS/CM to 20 VOLTS/CM switch positions, a 
X100 attenuation network is inserted in addition to gain 
changing. 

The attenuating networks are composed of resistance and 
capacitance dividers. For DC and low-frequency signals, 
the attenuators act as resistance dividers, because the re- 
actance of the capacitors at low frequencies is so high 
that their effect on the input signal can be neglected; at 
the higher frequencies, however, the lower capacitive re- 
actance becomes effective. Near the upper frequency range 
of the amplifier, the reactance of the capacitors becomes 
so low that the attenuators are primarily capacitive dividers. 

In addition to providing the correct degree of attenua- 
tion, the resistance values are chosen so that the input 
resistance is a constant 1 megohm shunted by 47 pF, regard- 
less of the setting of the SENSITIVITY switch. 

Input Amplifier 

The operation of the Input Amplifier will be described 
using the amplifier with single-ended input. 



NOTE 

At Instrument Serial Number 6997, each half of 
the dual-triode input stage was replaced by a 
nuvistor-type triode, to improve the amplifier drift 
characteristics. Since circuit number designations 
were changed at the same time, reference to each 
half of the input stage will be made by associa- 
tion with the input to which it is connected; i.e., 

-f- INPUT grid or — INPUT grid. 

The Input Amplifier consists of two high gain, feedback 
amplifiers, V434, Q454 and V444, Q464. Due to feedback 
the gain is one from V434 grid to the junction of R408, 
R419 and R436. The gain from V444 grid to the junction of 
R408, R419 and R446 is also one. 

Note that Q454 and Q464 emitters are returned to a 
common point. The voltage at the common point is held 
virtually constant because as the current in Q454 is de- 
creased the current in Q464 is increased a like amount. This 
fixed potential is reflected to V434 and V444 plate loads 
through Q454 and Q464 emitter-base junctions. If V434 
and V444 plate loads see a constant voltage the current 
must be constant. Therefore, the current in V434 and V444 
is held constant (changes in Q454 and Q464 base current 
will appear in V434 and V444 but is small enough to be 
ignored). 

Assume that the -(-INPUT is grounded (+INPUT AC-DC- 
GND switch is in the GND position) and a positive going 
signal is applied to the — INPUT. Since the -(-INPUT is 
grounded and the gain from V444 grid to the junction of 
R408, R419 and R446 is one, the junction will not move 
when the positive going signal on V434 causes the junction 
of R408, R419 and R436 to move positive. A current is forced 
to flow through R408 and R419 but since the current in V434 
and V444 cannot change, the current must come from Q464 
and flow through R467, to R457 and Q454. The current 
change through R467 and R457 will force Q464 collector to 
move negative and Q454 collector to move positive. The 
ratio of the signal out (measured between Q454 and Q464 
collectors) to signal in of the amplifier may be expressed 
as: 

„ , R457 + R467 R457 

A = 1 + R* + R438 ' Where 

R* = R408 in parallel with R419. R438 appears in the equa- 
tion because as R* becomes large (.05, .1 and .2 V ranges) 
R438 will contribute some current in R457, causing an 

. , , . R457 

increase in gain by the ratio ^ . 

The second stage of the Input Amplifier is provided with 
a positive feedback path network from the collector of each 
side to the base of the other. This positive feedback 
increases the amplifier gain (open loop) to infinity, thus 
allowing the feedback components R457, R467 and R408 



3-1 




Circuit Description — Type 503 



to determine the amplifier gain. The amount of positive 
feedback is controlled by varying R460. The second stage 
provides its own driving current and none is diverted from 
the plate circuit of the first stage. The effect of R460 is most 
pronounced in the 1 mV/CM position of the SENSITIVITY 
■'switch since a higher open-loop gain is required in this 
postion. 

Output Amplifier 

The Output Amplifier stage (V474-V484) drives the deflec- 
tion plates of the CRT. The gain of this stage is adjusted 
by means of the ,2 V GAIN ADJ. R478 and the VARIABLE 
control R488. 

Vertical positioning of the CRT beam is accomplished 
by a cross-connected dual POSITION control R470. Adjust- 
ment of this control increases the current through one tube 
while decreasing the current through the other tube, there- 
by changing the DC level at one output-tube plate in the 
opposite direction from the other. At the same time, a cur- 
rent (proportional to the POSITION control rotation) is 
applied to the feedback resistors R457 and R467 of the 
hybrid feedback pairs. This current causes the grid potential 
of V474 and V484 to change so that the cathode potentials 
remain constant. This assures that all of the current change 
in R476 also occurs in V474, and all of the current change 
in R486 occurs in V484. Thus no positioning current flows 
in R488, R478, and R479. Therefore, rotation of the VARI- 
ABLE SENSITIVITY control will not cause trace shift when 
the trace is anywhere on the CRT screen. 

Sweep triggering is accomplished by sampling a portion 
of V474 output through a divider network consisting of 
R490, R491, and R492. When the SOURCE switch is in the 
INT. position, this signal is applied to the Trigger Input 
Amplifier. 

HORIZONTAL AMPLIFIER 
X-Y Operation 

With the Type 503 set for X-Y operation (HORIZONTAL 
DISPLAY) switch in the HORIZ. AMPLIFIER (SWEEP DIS- 
ABLED) position, the Horizontal Amplifier is virtually identi- 
cal to the Vertical Amplifier. A given signal or signals 
applied to the Horizontal Amplifier input connectors will 
produce the same deflection as the same signal or signals 
applied to the Vertical Amplifier, but in the horizontal 
plane, rather than the Vertical plane. The HORIZONTAL 
DISPLAY switch disables the sweep by opening the cathode 
circuits of the Sweep Gating Multivibrator tubes, V135A 
and V145A. This mode of operation is used for plotting 
two time-related functions against one another. 

Sweep Operation 

In this mode of operation, the Horizontal Input Ampli- 
fier is connected for single-ended input, with one input 
grounded and the sawtooth waveform from the Sweep Gen- 
erator applied to the other input. Neither of the input 
attenuators is connected in the circuit. 

The feedback circuits which control the gain of the Hori- 
zontal Amplifier operate in the same manner for sweep 
operation, except that a different set of resistors is used 



in the Input Amplifier cathode circuit. Also, the VARIABLE 
control is shorted out by the HORIZONTAL DISPLAY switch, 
and one section of the dual POSITION control is removed 
from the circuit. Beam positioning is accomplished by using 
half of the POSITION control to change the current through 
the divider resistors R326 and R327, changing the DC level 
at the grid of V334. 

SWEEP TRIGGER 

The Sweep Trigger circuit consists of the Trigger Input 
Amplifier V24 and the Trigger Multivibrator V45. The Trig- 
ger Input Amplifier has the dual function of amplifying the 
triggering signal, or amplifying and inverting the triggering 
signal. The Trigger Multivibrator produces rectangular pulses 
whose leading edges are differentiated to produce nega- 
tive spikes to trigger the Sweep Generator. 



Trigger Source 

Three trigger sources may be selected by means of the 
SOURCE switch. In the INT. position, the triggering signal 
is taken from the output of the Trigger Pickoff network of 
the Vertical Amplifier. In the EXT. position, the Trigger 
Input Amplifier is connected to the EXT. TRIG. IN connector 
on the front panel. In the LINE position, the Trigger Input 
Amplifier is connected to the 6.3 VAC heater winding ter- 
minal 10 of power supply transformer T601. 

Trigger Slope 

The negative-going pulse required at the output of the 
Trigger Multivibrator is produced only when a negative- 
going signal appears at the grid of the multivibrator input 
section (V45A). With the SLOPE switch in the — position, 
a negative-going signal at the grid of V24A appears at 
the plate of V24B as a negative-going signal. With the 
SLOPE switch in the + position, a positive-going signal 
applied to the grid of V24B is inverted, and appears as a 
negative-going signal at the input of the Trigger Multivi- 
brator. 

Trigger Level 

The Trigger Input Amplifier operates as a comparator cir- 
cuit as follows: with the SLOPE switch in the — position, 
the LEVEL control sets the DC level at the grid of V24B. 
When the grid of V24A is driven to the same level by the 
incoming signal, the plate of V24B passes through the 
hysteresis range of the multivibrator, and causes the multi- 
vibrator to switch states. With the SLOPE switch in the + 
position, the LEVEL control is connected to V24A grid and 
the signal appears on V24B grid. When the signal drives 
V24B grid to the same level as V24A grid (set by the LEVEL 
control), V248 plate will pass through the hystresis point 
of the Trigger Multivibrator, causing it to switch states. 

Trigger Multivibrator 

A cathode-coupled multivibrator (Schmitt circuit) is used 
to generate a fixed amplitude and risetime (period depen- 
dent on input signal period) square wave which is differen- 
tiated and used to start the sweep. When the LEVEL control 
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is in AUTO, feedback is added to the circuit converting if 
to a free-running 50-Hz multivibrator. In the AUTO mode, 
the circuit recognizes trigger pulses that occur at a rate 
greater than 50 Hz. Fot these signals, it will function just 
as if the LEVEL control were set up for a stable display. 

The operation of the circuit is as follows: assume that 
V45A is conducting and is ready to receive a triggering 
signal. When a negative-going signal from the plate of 
V24B arrives the grid of V45A is driven downward. Since 
the tube is conducting, the cathode is also driven down- 
ward, until a point is reached where the lowered cathode 
voltage permits current flow to start in V45B. At the same 
time, V45A begins to cut off. As V45A cuts off, a positive 
step appears at the plate of V45A which is coupled to the 
grid of V45B, causing V45B cathode to move more posi- 
tive, cutting off V45A. The voltage level at V45A grid when 
this switching occurs is known as the lower hysteresis point 
of the Schmitt multivibrator. A negative step is produced 
at the plate of V45B when the multivibrator switches. This 
negative step is differentiated by C43 and R44 and used 
to initiate a sweep. 

When the trigger signal goes positive, the reverse action 
takes place. As the grid of V45A goes positive, a point is 
reached where V45A begins to conduct and the current 
through V45B begins to decrease, causing a negative step 
at the plate of V45A. This negative step is coupled to the 
grid of V45B, driving it toward cutoff. As the grid of V45A 
goes more positive, and the cathode follows, the cathode of 
V45B also goes more positive, reinforcing V45B cutoff. When 
this switching occurs, V45A grid is at a voltage level known 
as the upper hysteresis point of the Schmitt multivibrator. 
A positive step is produced at the plate of V45B when the 
multivibrator switches. This positive pulse has no function 
and is bypassed by diode D44 to AC ground in the +250 
volt power supply. 

Automatic Triggering 

NOTE 

The action of the LEVEL control in AUTO position, 
which causes a free running Trigger Multivi- 
brator, should not be confused with the action of 
the LEVEL control turned clockwise to the FREE RUN 
position. In the clockwise position, the FREE RUN 
switch permits the sweep generator to free run. 
This operation is explained under the operation of 
the Sweep Generator. 

The AUTO position of the switch couples the grid of 
V45B to the grid circuit of V45A through R40, and removes 
the DC coupling between the Trigger Input Amplifier and 
the Trigger Multivibrator. The action of the multivibrator 
in this mode is similar to that described in the bistable 
mode, with the exception that a feedback network (C31 and 
R40) has been added. 

AUTO operation can be described as follows: assume 
that V45A is conducting and V45B is cut off. In this state, 
V45B grid is negative with respect to V45A grid. Thus C31 
will attempt to charge to the voltage level of V45B grid 
through R40. As C31 charges to this level, it moves V45A 
grid negative to the lower hysteresis point, causing the 
multivibrator to change states. (The action was described 

in tfre early parf of tfie Trigger MulfiviLrafor discussion. J 



In this new state, V45B grid is more positive than V45A 
grid. C31 will change its charge and move V45A grid to- 
ward the new more positive level on V45B grid. As V45A 
grid moves positive, it passes through the upper hysteresis 
point, causing the multivibrator to again switch states. This 
switching occurs at a rate of approximately 50 Hz. Hence, 
in the absence of a triggering signal, the multivibrator 
provides a trigger to the sweep generator a a rate of ap- 
proximately 50 Hz. The sweep produced by this trigger 
provides a base line from which to make voltage measure- 
ments, and also indicates that the instrument is adjusted to 
display any signal that might be applied to the instrument. 

SWEEP GENERATOR 

The Sweep Generator, upon receipt of a trigger pulse 
from the Sweep Trigger, produces a linearly rising (saw- 
tooth) voltage which is applied through the Horizontal 
Amplifier to the CRT deflection plates. This causes the spot 
to move from left to right on the CRT screen and form the 
sweep. The amplitude of the sawtooth voltage is about 
100 volts. Its rate of rise is controlled by the values of the 
timing capacitor and timing resistor switched into the circuit 
by the SWEEP TIME/CM switch on the front panel. 

The Sweep Generator consists of three main circuits; the 
Sweep-Gating Multivibrator, the Miller Runup Circuit, and the 
Hold-off Circuit. The Sweep-Gating Multivibrator consists of 
V135A, V135B, and V145A. The essential components of the 
Miller Runup Circuit are: the Miller Runup Tube, V160A; 
the Runup Cathode Follower, V160B; the Disconnect Diodes, 
V152A and D152 (V152A and V152B SN 101-4229); the 
Timing Capacitor, Cl 60; and the Timing Resistor, R160. The 
Hold-Off Circuit consists of the Hold-Off Diode, V152B; 
the Hold-Off Cathode Follower, V145B; the Hold-Off Resis- 
tor, R 1 8 1 ; and the Hold-Off Capacitor, Cl 60 (the Hold-Off 
Circuit makes use of some of the same timing capacitors as 
the Miller Runup Circuit). 

In the quiescent state, that is, when no sweep is being 
generated, V135A is conducting the V145A is cut off. The 
plate of V145A is at about —2.5 volts with respect to ground. 
The Disconnect Diodes are conducting and hold both sides of 
the Timing Capacitor at about — 2.5 volts. With its cathode 
grounded and its grid at — 2.5 volts, V160A is conducting 
heavily and its plate is at about +30 volts. 

Sweep Generation 

A negative trigger pulse, arriving at the grid of V135A 
from the Sweep Trigger circuit, causes the Sweep-Gating 
Multivibrator to switch rapidly to its other state. That is, 
V135A cuts off and V145A conducts. As V145A conducts, 
its plate voltage goes down, cutting off the Disconnect 
Diodes. When the Disconnect Diodes cut off, the plates of 
the Timing Capacitor are no longer held at — 2.5 V, and 
the Timing Capacitor starts to charge toward the instan- 
taneous potential difference between the — 100-volt supply 
and potential on the cathode of V160B. However, as the 
lower plate of the Timing Capacitor starts to move in a 
negative direction, it takes the grid of V160A with it. This 
produces a positive swing at the plate of V160A which is 
coupled, through B167 and V160B, to the upper plate of the 
Timing Capacitor. This increases the voltage to which the 
Timing Capacitor is trying to charge. The effect is to 
straighten out the charging curve by increasing the charging 

volfage wiffi eacli increment o ( cliarge on lie capacitor. 
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The positive voltage swing on the upper plate of the Timing 
capacitor also tends to prevent the lower plate from swing- 
ing negatively. Since the gain of V160A is about 200, the 
potential on the upper plate moves about 100 volts with 
respect to ground while the potential on the lower plate 
moves about one-half volt. The result is an extremely linear 
ramp at the cathode of V160B, which is applied through the 
Horizontal Amplifier to the Horizontal deflection plates of 
the CRT. 



Sweep Length 

The length of the sweep, that is, the distance the spot 
moves across the CRT, is determined by the setting of the 
SWP. LENGTH control, R176. As the sweep voltage rises 
linearly at the cathode of V160B, there will be a linear 
rise in the voltage at the wiper arm of the SWP. LENGTH 
control. This will increase the voltage at the plate, and 
therefore the cathode, of V152B and at the grid and cathode 
of V145B. As the voltage at the cathode of V145B rises, 
the voltage at the grid of V135A will rise. When the voltage 
at this point rises to a point where V135A comes out of 
cutoff, the Sweep-Gating Multivibrator will rapidly revert 
to its original state with V135A conducting and V145A 
cut off. The voltage at the plate of V145A will then rise, 
carrying with it the voltage at the plates of the Disconnect 
Diodes. 

D152 starts conducting, and brings the grid of V160A 
quickly back up to its quiescent level. The rise in voltage at 
the grid causes the tube to conduct more, so the plate 
voltage drops, carrying with it the grid and cathode of 
V160B. When the voltage at the cathode of V160B returns 
to about — 2.5 V, V152A conducts, clamping the voltage 
at this point. The circuit has now returned to its quiescent 
level and is ready for the next trigger. 



Hold-Off 

The Hold-Off Circuit prevents the Sweep Generator from 
being triggered during the sweep retrace interval. It does 
this by holding the grid of V135A positive enough to keep 
V135A in conduction until after the Miller Runup Circuit 
has stabilized in the quiescent condition. 

Under quiescent conditions, normal conduction through 
V152B allows the Hold-Off Capacitor, Cl 60, to be charged 
to about 70 volts. During the latter part of the sweep, the 
rising voltage at the cathode of V152B discharges this 
capacitor to a lower voltage, in the vicinity of about 55 
volts. At the end of the sweep, when the voltage at the 
cathode of V160B drops, the voltage at the SWP. LENGTH 
wiper arm also drops and V152B cuts off. The cathode tries 
to follow the drop in voltage at the plate but is held up 
by the charge on the Hold-Off Capacitor. The Hold-Off 
Capacitor charges again exponentially toward — 100 volts, 
carrying the cathode of V152B and the grid of V145B nega- 
tive. The cathode of V145B, and therefore the grid of V135A, 
follows the grid of V145B. At some point in this exponential 
charging curve, depending upon the settings of the STABILITY 
ADJUST control and the FREE RUN switch, the grid of V135A 
will become negative enough that a negative trigger pulse 
coming from the Sweep Trigger circuit can again take V135A 
into cutoff. 



The hold-off time, then, is determined by the value of 
Cl 60 switched into the Hold-Off Circuit by the SWEEP 
TIME/CM switch. The amount of hold-off time required is 
determined by the sweep rate. For this reason the SWEEP 
TIME/CM switch changes the amount of capacitance in the 
Hold-Off Circuit simultaneously with that in the Timing 
Circuit. 

Sweep Stability 

The STABILITY ADJUST control. Rill, regulates the DC 
level at the grid of V135A. This control is adjusted so that 
the voltage at the grid of V135A is just high enough to 
prevent the circuit from free running. When it is adjusted in 
this manner, a sweep can be produced only when a nega- 
tive trigger pulse from the Sweep Trigger can drive V135A 
into cutoff. Turning the LEVEL switch fully clockwise closes 
the FREE RUN switch and shorts out Rill. This places a more 
negative voltage on the grid of V135A such that V135A cuts 
off immediately upon decay of the hold-off voltage, at which 
time the next sweep is initiated. The result is a free-running 
sweep whose period is the total of the sweep time plus the 
hold-off time at any given setting of the SWEEP TIME/CM 
switch. (This is compared to a maximum repetition rate of 
about 50 Hz when the LEVEL switch is turned fully counter- 
clockwise to the AUTO, position.) 

Unblanking 

The positive rectangular pulse appearing at the cathode 
of V135B during sweep time is applied as an unblanking 
pulse to the CRT. Action of this pulse is discussed under 
the description of the CRT circuit later in this section. It 
should be noted that, when the HORIZONTAL DISPLAY 
switch is in the HORIZ. AMPLIFIER position, the Sweep- 
Gating Multivibrator is disabled, and there is no current 
flowing through V135A or V145A. Therefore, the cathode of 
V135B is held at +210 volts and the CRT is continuously 
unblanked. 



CRT CIRCUIT 

The CRT in the Type 503 oscilloscope makes use of an 
extra set of deflection plates for unblanking during sweep 
time. One of these plates has a fixed potential of about 
+ 210 volts on it; the other is tied to the cathode of V135B 
in the Time-Base Generator. Quiescently, this latter plate 
is held at a relatively low potential, in the vicinity of +80 
volts. Therefore, the electron beam in the CRT is deflected 
and absorbed by the +21 0-volt plate; none of it reaches 
the screen. During sweep time, however, the unblanking 
pulse from V135B raises the potential of the second plate 
from +80 volts to about +210 volts. When this happens, 
both unblanking deflection plates attract the electron beam 
in the same amount with the net result that the beam is not 
deflected toward either plate, but passes on through to the 
CRT screen. 

The INTENSITY control varies the control grid of the 
CRT from about —20 volts to -150 \ h respect to 
the cathode. Connections are provided on tin. rear of the 
oscilloscope cabinet to couple an AC signal to the control 
grid to provide intensity modulation of the trace is desired. 
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CALIBRATOR 

The calibrator provides a 500-millivolt square wave and 
a 5-millivolt square wave for use in calibrating the gain of 
the Horizontal and Vertical Amplifiers. The two amplitudes 
are obtained by tapping off at different points in a voltage 
divider network. 

The square wave is produced by the turning off and on 
of B886. This is accomplished by the combined action of 
B886, B883, and C883. B886 and B883 are neon tubes which 
nominally drop about 60 volts when they are conducting. 
However, if they are not conducting, they require about 80 
volts across them to start conduction. 

During the time that B886 is turned off, B883 is conducting. 
This causes C883 to discharge which allows both plates of 
B883 to move in a positive direction (60 volts apart). When 
the common connection at the top of the two neon tubes 
reaches a potential of about +80 volts with respect to 
ground, B886 conducts. The current through R886 and R887 
produces a 0.5-volt drop across them and the voltage at the 
upper end of B886 is, therefore, about +60.5 volts with 
respect to ground. Since the upper plate of C883 is now 
at about +20 volts with respect to ground, the potential 
across B883 in only about 40 volts, and B883 stops conduct- 
ing. With no current through B883 to maintain the charge 
on C883, the upper plate of C883 starts to move in a nega- 
tive direction. The upper end of B883 is held steady at 
+60.5 volts by the drop across B886, R886, and R887, so 
when the upper plate of C883 becomes — 20 volts with 
respect to ground, B883 conducts. This drops the voltage at 
the upper end of the two neon tubes to +40' volts, and 
B886 cuts off, completing one cycle of the square wave. 

It should be noted that the potentials mentioned in the 
foregoing discussion (except the drop across R886 and R887) 
are typical nominals only, and may vary considerably 
among different units. The only effect will be a slight vari- 
ation in the frequency and symmetry of the output waveform. 

The CAL. ADJ. control, R880, provides a means of adjusting 
the voltage drop across R886 and R887 by controlling the 
current through them. 



POWER SUPPLY 

T601 provides filament power for the graticule lights, 
all of the tubes, except the first stage of the Input Amplifier, 
and B+ voltage (about 500 volts) for the power supply 
oscillator tube, V620. The rest of the voltages used in the 
oscilloscope are provided by the secondary of T620. 

V620, the primary of T620, and part of the secondary of 
T620 form an Armstrong oscillator circuit to drive T620 at 
about 30 kHz. Each of the outputs of the secondary of T620 
bears a fixed turns ratio to the others such that a change 
in one effects a proportional change in each of the others. 
Adjustment and regulation of all of the output voltages are 
accomplished through adjustment and regulation of just one 
output, the —100 volt output. This, in turn, is referenced to 
the 85-volt drop across the voltage regulator tube, V659. 

Adjustment of the output voltages is accomplished by 
means of the — 100 V ADJ. control as follows: moving the 
wiper arm of the — 100 V ADJ. control in a positive direction 
reduces the bias on V634B. This, in turn, lowers the voltage 
at the plate of V634B and, therefore, at the grid of V634A. 
This causes an increase in voltage at the plate of V634A 
which, in turns increases the screen voltage of V620. In- 
creasing the screen voltage of V620 increases the G m , and 
therefore the gain, of the tube, and thereby increases the 
amplitude of oscillations in the secondary of T620. This 
results in greater output from all of the supplies. 

Regulation is accomplished in virtually the same manner. 
A lowering of any of the output voltages due to loading, 
causes the volts per turn in the secondary of T620 to 
decrease. This causes the —100-volt supply to drop (move 
positively) with the resulting rise in the grid voltage of 
V634B. This results, as before, in a rise in the screen voltage 
of V620 and an increase in the amplitude of oscillations, 
bringing the power supply outputs back to their nominal 
values. 

An increase in any of the output voltages, whatever 
the reason, has the opposite effect on the screen voltage 
of V620 and decreases the amplitude of oscillations in T620. 

Regulation of the power supply outputs will be accom- 
plished as long as the source voltage remains between 105 
and 125 for 117-volt operation, or between 210 volts and 
250 volts for 234-volt operation. 
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MAINTENANCE 



Type 503 



Introduction 

This section of the monual contains maintenance informa- 
tion for use in preventive maintenance, corrective main- 
tenance or troubleshooting of the Type 503. 

PREVENTIVE MAINTENANCE 
Visual Inspection 

Every few months, the oscilloscope should be visually 
inspected so that possible circuit defects may be detected. 
These defects moy include such things as loose or broken 
connections, damaged binding posts, improperly seated 
tubes, scorched wires or resistors, missing tube shields, 
and broken terminal strips. For most visual troubles the 
remedy is apparent; however, particular care must be taken 
when heat-damaged components are detected. Overheating 
of parts is often the result of other, less apparont, defects 
in the circuit. It is essential to determine the causo of over- 
heating before replacing heat-damaged parts, in order to 
prevent further damage. 

Calibration 

The Type 503 Oscilloscope is a stable instrument which 
should provide many hours of trouble-free operation. How- 
ever, to insure the reliability of measurements we suggest 
calibration of the instrument after each 500 hours of opera 
tion (or every six months if used intermittently). A complete 
step by-step procedure for calibrating the instrument is pre- 
sented in the Calibration section of this manual. 

CORRECTIVE MAINTENANCE 

General 

Procedures required for replacement of many ports in 
the Type 503 Oscilloscope are obvious. Detailed instruc- 
tions for their removal arc therefore not required. Other 
parts, however, can best be removed if a definite procedure 
is followed. Instructions for the removal of some of these 
parts are contained in the following paragraphs. Because 
of the nature of the instrument, replacement of certain 
parts will require recolibrafion of sections of the oscilloscope 
to insure proper operation. Refer to the Calibration section 
of this manual. 

Obtaining Replacement Parts 

Standards Parts. All electrical and mechanical part 
replacements for the Type 503 can be obtained through 
your local Tektronix Field Office or representative. How- 
ever, many of the standard electronic components can be 
obtained locally in less time than is required to order them 
from Tektronix, Inc. Before purchasing or ordering replace- 



ment parts, consult the Parts List for value, tolerance, and 
rating. 

Special Parts. In addition to the standard electronic 
components, some special parts are used in the Type 503. 
These parts are manufactured or selected by Tektronix, Inc. 
to meet specific performance requirements, or are manu- 
factured for Tektronix, Inc. in accordance with our specifi- 
cations. These special ports are indicated in the Ports List 
by an asterisk preceding the part number. Most of the 
mochanical parts used in this instrument have been manu- 
factured by Tektronix, Inc Order all special parts directly 
from your Tektronix Field Office or representative. 

Ordering Parts. When ordering replacement parts from 
Tektronix, include the following information: 

1. Instrument Type 

2. A descirpition of the port (if electrical, include circuit 
number). 

3. Tektronix Part Number. 

4. Instrument Seriol Number. 



Removal of Panels 

The panels of the Type 503 Oscilloscope are held in 
place by scrcwhead fasteners. To remove the side panels, 
use a screwdriver to rotate the fasteners approximately 
two turns counterclockwise; then pull the upper portion of 
the panels outward from the carrying handles (see Fig. 
4-1). Panels are replaced by reversing the order of their 
removal. 




Fig. 4-1. Removing fhe oscilloscope side panels. 
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Replacement of the Cathode-Ray Tube 

To remove the cothode-ray tube, first disconnect the 
tube socket and all leads connected to the neck of the tube. 
Remove the graticule cover, spacer woshers, graticule, and 
graticule light shield. Loosen the tube clamp at the base 
of the CRT. Remove the CRT straight out through the front 
panel (see Fig. 4-2). 




Fig 4-]. Removing the colhode-ray tub* 

When the new CRT is in place, the leads can be proporly 
connected to the neck of the lube by following the color 
code information provided on the lube shield After replace 
ment of the CRT, it may be necessary to calibrate certain 
portions of the oscilloscope. Special attention should be 
given to calibration of the sweep and the vertical defloction 
factor. 



Replacement of Switches 

Methods for removal of defective switches arc, for the 
most part, obvious and only a normal amount of care is 
required. Single wafers ore normally not replaced on the 
switches used in the Type 503. If one wafer is defective, 
the entire switch should be replaced. Switches can be 
ordered from Tektronix, either wired or unwired, os desired. 



Tube or Transistor Replacement 

Care should be taken both in preventive and corrective 
maintenance that tubes or transistors ore not replaced unless 
they are actuolly causing trouble. Often during trouble- 
shooting it will be necessary to remove lubes or transistors 
from their sockets. It is important that these tubes or transis- 
tors be returned to their some sockets unless they ore actually 
defective; unnecessary switching of tubes or transistors will 
often necessitate recolibration of the instrument. If tubes or 
transistors do require replacement, it is recommended that 



they be replaced by previously checked high-quality com- 
ponents. 

Each checked pair of nuvistors used in the Type 503 
Vertical and Horizontal Amplifiers' is mounted in a temper- 
ature-stabilizing assembly, and shock-mounted to minimize 
microphonic effects. If replacement of these tubes is indi- 
cated, they should be replaced in pairs. While the removal 
and replacement procedure is quite simple, reference to 
Figs. 4-4 and 4-5 may aid in locating and replacing the 
tubes. Use the following procedure: 

1. With o short screwdriver, remove the mounting screw 
and shockmounling stop bracket. 

2. Grasp the temperature-stabilizing cover with the fingers 
and pull toward the rear of the instrument, using a rocking 
motion. 

NOTE 

When the cover lifts off, the nuvistors may remain 

in their sockets, or may come off with the cover. 

Care should be used in removing the tubes to avoid 

bending the tube pins or the shield tabs. 




Fig. 4-3. Tronslstor heat-stabilizing (even vied in instruments 
*oriol numbered 6997 and later. 

3. Insert the replacement nuvistors in their sockets, orient- 
ing the tubes so that the wide shield tabs con be pushed 
into the wide keyways (Fig. 4 4). 

4. Replace the temperature-stabilizing cover, the shock- 
mounting stop bracket, and mounting screw. 

At Type 503 Serial Numbers 6997 and later, transistors 
G354, Q364, 0454, and 0464 arc secured by heat stabi- 
lizing covers (see Fig. 4-3). The covers are held in place by 
plastic holders, and are removed by pulling straight out. 
To replace, insert the holder tips in the mounting holes, and 
push in until secure. 

'At Setial Number 6997 and taler, tube types 6DJ8 have been 
reptoced by nuvistor tube types 8393 in the Vertical and Horizontal 
Amplifier input stages 
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8K 




Fig 4-4. Nuvitlor tothii dololl, ihowing 14(01100 of koy-wayt, 
(lop viowl. 



Soldering Precautions 

In the production of Tektronix instruments, a special silver 
bearing solder is used to establish a bond to the ceramic 
terminal strips. This bond can be broken by repealed use 
of ordinary tin-lead solder, or by the application of too 
much heat. However, occasional use of ordinary solder will 
not break the bond if too much heat is not applied. 

Solder containing about 3% silver is generally available 
commercially, or may be purchased from Tektronix in one- 
pound rolls (order by Part No. 251-0514-00) 

Because of the shape of the terminals on the ceramic 
terminal strips, it is advisable to use a wedge-shaped tip 
in the soldoring iron when removing or replacing ports from 
the strips. A wedge-shaped tip allows application of heat 
directly to the solder in the terminals, and reduction of the 
amount of heat required It is important to use as little heat 
as possible. 



TROUBLESHOOTING 



Introduction 

The following information is provided to facilitate trouble- 
shooting of the Type 503 if trouble develops. Information 
contained in other sections of this manual should be used 
along with the following information to oid in locating the 
defective component. 



Troubleshooting Aids 

Diagrams. Circuit diagrams are given on foldout pages 
in Section 9. The circuit number and electrical value of 
each component in this instrument are shown on the dia- 
grams. Important voltages and woveforms are also shown 
on the diagrams. 




Fig. 4-5. location of nuvitlor tomporotoro-ttoblliiing and thoch 
mounting attombly (loft tido viowl. 



Component Numbering. The circuit number of each 
electrical part is shown on the circuit diagram. Each main 
circuit is assigned a series of circuit numbers. Table 4-1 lists 
the main circuits in the Type 503 and the series of circuit 
numbers assigned to each. For example, using Table 4-1, a 
resistor numbered R477 is identified as being located in the 
Vertical Amplifier. 



TABLE 4-1 



Circuit Numbers 
on Schematics 


Circuit 


1 99 


Sweep Trigger 


100 199 


Sweep Generator 


300-399 


Horizontal Amplifier 
and Attenuator Switch 


400499 


Vertical Amplifier 
and Attenuator Switch 


600-699 


Power Supply 


800-899 


CRT Circuit and 
Calibrator 



Switch Wafer Identification. Switch wafers shown on 
the diagrams are coded to indicate the position of the wafer 
in the complete switch assembly. The numbered portion of 
the code refers to the wafer number counting from the 
front, or mounting end of the switch, toward the rear. The 
letters F and R indicate whether the front or rear of the wafer 
performs the particular switching function. For example a 
wafer designated 2R indicates that the rear of the second 
wafer is used for this particular switching function. 

Wiring Color-Code. All insulated wire used in the Type 
503 is color-coded (where praticable) according to the EIA 
standard color-code (as used for resistors) to facilitate circuit 
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tracing. The widest color stripe identifies the first color of 
the code. Low-voltage power-supply voltages can be identi- 
fied by one or more color stripes and the following back- 
ground color-code: white, positive voltage; black, negative 
voltage. Table 4-2 shows the wire color-coding for the 
Type 503 power supply test points. The remainder of the 
wiring in the Type 503 is color-coded with two or less stripes, 
or has a solid background color with no stripes. The color- 
coding helps to trace wiring from one point in the instru- 
ment to another. 



TABLE 4-2 





Back- 








Supply 


ground 

Color 


1 st 

Stripe 


2nd 

Stripe 


3rd 

Stripe 


+250 


White 


Red 


Green 


Brown 


+ 100 


White 


Brown 


Black 


Brown 


+ 12.6 


White 


Black 


Red 


None 


-100 


Black 


Brown 


Black 


Brown 


-3000 


White 


Orange 


None 


None 



Resistor Color-Code. Composition resistors are color- 
coded according to the ElA standard resistor color-code. 



Troubleshooting Techniques 

This troubleshooting procedure is arranged in an order 
which checks the simple trouble possibilities before pro- 
ceeding with extensive troubleshooting. The first few checks 
assure proper connection, operation and calibration. If the 
trouble is not located by these checks, the remaining steps 
aid in locating the defective component. When the defec- 
tive component is located, it should be replaced following 
the replacement procedures given in this section. 

1. Check Assciated Equipment. Before proceeding with 
troubleshooting of the Type 503, check that the equipment 
used with the Type 503 is operating correctly. Check that 
the signal is properly connected and that the inter-connecting 
cables or probes are not defective. Also, check the power 
source. 

2. Check Control Settings. Incorrect control settings can 
indicate a trouble that does not exist. For example, incorrect 
setting of the SWEEP TIME/CM VARIABLE control appears as 
an uncalibrated sweep; incorrect setting of the SENSITIVITY 
VARIABLE controls appears as incorrect gain, etc. If there 
is any question about the correct function or operation of 
any control, see the Operating Insructions section of this 
manual. 

3. Check Instrument Calibration. Check the calibration of 
the instrument, or the affected circuit if the trouble exists 
in one circuit. The indicated trouble may be only a result 
of misadjustment or may be corrected by calibration. Com- 
plete instructions are given in the Calibration section of 
this manual. Individual calibration steps can be performed 
out of sequence. However, if the circuit affects the calibra- 
tion of other circuits in the instrument, a more complete 
calibration may be necessary. 

4. Isolate Trouble to a Circuit. The Type 503 consists of 
6 basic circuits, as shown in Table 4-1. By analyzing trouble 
symptoms, localizing a trouble to a single circuit will facili- 
tate repairs. 



CIRCUIT ISOLATION 

This portion of the trouble shooting procedure lists some 
of the troubles that can be caused by a circuit failure in 
the Type 503 Oscilloscope. It also describes checks that 
can be made to isolate the faulty circuit or circuits. In some 
cases simple front panel checks can determine which circuit 
is defective, but in other cases internal checks and/or mea- 
surements are required. 

The following troubleshooting information is divided 
according to the various types of trouble. Upon detecting 
an apparent trouble, use the symptoms to locate the proper 
circuit to check. After determining which circuit is at fault, 
refer to the Circuit Troubleshooting information, where the 
procedure for troubleshooting within the circuit is given. 



No Spot or Trace 

The inability to display a spot or trace on the face of the 
CRT may be due to a defective power supply, an unbalanced 
condition in either or both of the deflection amplifiers, a 
defect in the Sweep Generator, or a defective CRT Circuit. 

To determine which circuit is at fault, turn the INTENSITY 
and FOCUS controls fully clockwise. (The clockwise position 
of the FOCUS control will de-focus any trace that appears, 
and will prevent accidental damage to the CRT phosphor.) 
Set the LEVEL control to FREE RUN and the SWEEP TIME/ 
CM control to the 1 mSEC position. Set the HORIZONTAL 
DISPLAY switch to the SWEEP NORMAL XI position. 

The first section to check for trouble is the Power Supply. 
If the output voltages of the Power Supplies are correct, 
proceed to the next step. 

A quick check for correct operation of the Sweep Gen- 
erator is to turn the HORIZONTAL DISPLAY switch to the 
HORIZ. AMPLIFIER position. Adjust the VERTICAL POSI- 
TION and the HORIZONTAL POSITION controls. A spot 
should appear if the Sweep Generator is defective. 

If a spot does not appear with HORIZONTAL DISPLAY 
switch in the HORIZ. AMPLIFIER position, short the vertical 
deflection plates together. Be careful not to short either 
pin to the metal shield around the CRT. Adjust the HORI- 
ZONTAL POSITION control and see if a spot appears on 
the CRT. If so, a state of unbalance in the vertical deflec- 
tion system is indicaed. 

If no spot appeared during the previous check, short the 
horizontal deflection plates together. Adjust the VERTICAL 
POSITION control and see if a spot now appears on the 
screen. If so, a state of unbalance in the horizontal deflec- 
tion system is indicated. 

If neither of the previous checks indicates the source 
of trouble, check pin 7 of the CRT and the cathode voltage 
of V135B; these point should be about +210 volts. This 
voltage is the unblanking potential for the CRT and must 
be applied to the CRT to obtain a spot or trace. 

If none of the previous checks indicates the source of 
trouble, a defective CRT or trouble in the CRT Circuit is 
indicated. 
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Insufficient Vertical Deflection, Waveform Dis- 
tortion, or Low Differential Input Rejection Ratio 

These troubles are all caused by a defective vertical 
amplifier. Refer to the Circuit Troubleshooting section of 
the Troubleshooting procedure. 

Insufficient or No Horizontal Deflection 

Either of these conditions can be produced by the Sweep 
Generator or the Horizontal Amplifier. If the sweep is 
shortened but the timing is not affected, the trouble is prob- 
ably in the Sweep Generator. If both the sweep length 
and the timing are affected, the trouble is probably in the 
Horizontal Amplifier. 

As an additional check to determine which circuit is defec- 
tive, place the HORIZONTAL DISPLAY switch in the HORIZ. 
AMPLIFIER position. Set the HORIZONTAL SENSITIVITY 
switch to the .1 VOLTS/CM position and the VARIABLE 
control fully clockwise. Connect the 500 mV calibrator sig- 
nal to the +INPUT connector of the horizontal channel. 

Two dots, spaced 5 cm apart, should appear when the 
positioning controls are adjusted. If the deflection is cor- 
rect, the trouble is probably in the Sweep circuit. If the 
deflection is not correct, the trouble is in the Horizontal 
Amplifier. 

Nonlinear Horizontal Sweep 

The linearity of the horizontal deflection can be checked 
by connecting a marker generator or the calibrator output 
to a vertical input of the oscilloscope. If the sweep is linear, 
the markers or the calibrator waveform will be spaced 
equidistant along the sweep. A nonlinear sweep can be 
caused by either the Sweep Generator or the Horizontal 
Amplifier. 

To determine which circuit is defective, place the HORI- 
ZONTAL DISPLAY switch in the HORIZ. AMPLIFIER position. 
Set the HORIZONTAL SENSITIVITY control to .5 VOLTS/CM 
position and the VARIABLE control fully clockwise. Connect 
the 500 mV signal from the CAL. OUT connector to the 
+ INPUT connector of the Horizontal Channel. 

Two dots, spaced 1 cm apart, should appear when the 
positioning controls are aiusted. If the spacing between 
dots remains the same as they are moved across the screen 
with the HORIZONTAL POSITION control, the nonlinearity 
is probably in the Sweep Generator. If the spacing between 
dots varies, the trouble is in the Horizontal Amplifier. 



Improper Sweep Timing 

If the timing is off in some, but not all, positions of the 
SWEEP TIME/CM switch, one of the timing resistors or timing 
capacitors has changed in value. A check of the Timing 
Switch diagram will show which components are common to 
these positions, and will assist in pinpointing the defective 
components. 

If the timing is off in all positions of the SWEEP TIME/CM 
switch, the Horizontal Amplifier is probably the circuit at 
fault. However, it is imoprtant that the power supply volt- 



ages be checked. Check to see if the timing circuits can be 
calibrated in accordance with the instructions presented in 
the Calibration section of this manual. If the circuits cannot 
be adjusted for correct timing, refer to the section on trouble- 
shooting the Horizontal Amplifier. 

Improper Triggering 

If the waveform observed cannot be triggered (locked 
into position) properly, the trouble can be misadjustment of 
the STABILITY control or malfunction of some other part of 
the Sweep circuit or the Trigger circuit. 

Check the adjustment of the STABILITY control as 
described in the Calibration section of this manual. If the 
trace can be turned on and off by rotating the LEVEL control 
into and out of the FREE RUN position, the Trigger circuit 
is probably causing the trouble. If the trace cannot be turned 
off with the LEVEL control, the Sweep circuit is likely at 
fault. 



CIRCUIT TROUBLESHOOTING 

This portion of the Troubleshooting procedure contains 
information for locating a defective stage within a given 
circuit. Once the stage at fault is known, the component 
or components causing the trouble can be located by tube 
and component substitution, voltage and resistance measure- 
ments, or by short and continuity checks. 

As mentioned previously, tube failure is the most preva- 
lent cause of circuit failure. For this reason, the first step 
in troubleshooting any circuit is to check for defective tubes, 
preferably by direct substitiution. Be sure to return any tubes 
found to be good to their original sockets. 

If replacement of a defective tube does not correct the 
trouble, then check to see that components through which 
the tube draws current have not been damaged. Shorted 
tubes will often overload and damage plate load and cath- 
ode resistors. These components can sometimes be located 
by a visual inspection of the circuit. If no damaged com- 
ponents are apparent, however, it will be necessary to 
make measurements or other checks within the circuit to 
locate the trouble. 

Troubleshooting the Power Supply 

Proper operation of every circuit in the Type 503 Oscillo- 
scope depends on proper operation of the Power Supply. 
The voltages must remain within their specified tolerances 
for the instrument to maintain its calibration. 

No Output Voltage. If the graticule lamps do not oper- 
ate when the POWER switch is turned on, check the POWER 
switch, the fuse and line voltage. Shorts in the primary 
and secondary circuits of T601 will cause the fuse to blow. 
If the fuse is not blown and line voltage is correct, next 
check the primary windings of the power transformer. 

If the graticule lamps operate correctly, the primary circuit 
of the power transformer (T601) is operating normally and 
the trouble lies some where in the secondary circuit of the 
oscillator circuit (V620, T620). 
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Fig. 4-6 locotion of D612 and C612 (unction toil point, (right 
tido of inttrumont). 



To check the secondary circuit of T601, measure the volt- 
age at the junction of D612 and C612 (Fig. 4-6). This voltage 
should be approximately +500 volts. Check the secondary 



winding of T601 and the voltage doubler circuit if the volt- 
age is not correct. A reading of approximately 60 0 volts or 
more at the junction of D612 and C612 indicates the oscil- 
lator circuit (V620, T620) is inoperative or the line voltage 
is too high. Before replacing V620, check for defective parts 
associated with V620. Some of the parts to check, for ex- 
ample, are T620, C620, C621, and R621. 

If the proper output voltage is obtained from at least 
one of the power supplies, the oscillator circuit need not be 
checked. In this case, check the rectifier and components 
associated with the inoperative supply. 

Failure to Regulate at the Correct Voltage. If the 

supplies fail to regulate at the proper voltages, first check 
the line voltage. The supplies are designed to regulate 
between an input voltage of 105 and 125 volts (or 210 and 
250 volts), with the design center at 117 volts (or 234 volts), 
RMS. Improper line voltage may cause the supply voltages 
to be off. 

If the output of any of the supplies is off by only a small 
amount, it may be possible to readjust the —100 ADJ. con- 
trol to obtain the proper voltage. It should be noted that 
when the setting of the —100 ADJ. control is changed, the 
entire instrument must be recalibrated according to the 
procedure given in Section 6 of this manual. 

If the supplies fail to regulote, check the tubes (if this 
has not already been done). Then moke sure that the volt- 
oge at the junction of D612 and C612 is approximately 
+ 500 volts. Check for off-value resistors, especially in the 
dividers, and for open or leaky capacitors associated with 
V634. 




Fig. 4-7. Checking the Vertical Amplifier for on unbalance condition. 
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If there is excessive ripple on only one of the supplies, 
check for open or leaky capacitors in that circuit. 

CRT Circuit 

Trouble other than power supply trouble which affects 
the CRT Circuit will generally be caused by defects in the 
intensity and focus voltage dividers, defects in the divider 
associated with pins 7 and 11 of the CRT, by the astigma- 
tism control, or by the CRT itself. These parts (except for 
the CRT) can be checked by voltage and resistance measure- 
ments. If the circuits check out satisfactorily replace the CRT. 

Vertical Amplifier 

No Spot or Trace. As mentioned earlier in the trouble- 
shooting procedure, if a spot is visible when the vertical 
plates are externally shorted together, but disappears when 
the short is removed, the Vertical Amplifier is in a state of 
DC unbalance. To locate the defective stage, first set both 
INPUT switches lo the GND position and the SENSITIVITY 
switch to the .2 VOLTS/CM position. Then, with an insulated 
shorting strap, short between the points shown in Fig. 4-7, 
starting at the right and progressing toward the left. As 
the points are shorted in turn, the spot should appear on 
the screen as each connection is made. Readjustment of the 
POSITION control may be necessary when shorting between 
plates of the input stage. With the input stage grounded, 
the DC BAL. control may have to be readjusted. 

When a point is reached where the spot does not return 
to the screen, the stage immediately following this point 
is at fault. The trouble may be caused by a defective tube, 
transistor, resistor, capacitor, or broken lead. 

Insufficient or No Vertical Deflection. Insufficient verti- 
cal deflection indicates a change in the gain characteristics 
of the Vertical Amplifier. If the change in gain is small, 
the Vertical Amplifier can usually be calibrated for gain. 
In this event, refer to the Calibration section of this manual. 

If the change in gain is more pronounced, or if there is 
not vertical deflection at all, the tubes and transistors should 



first be checked. Then check for components which can 
affect the gain of the circuit but not the DC balance. Such 
parts are common cathode resistors in the Input and Output 
Amplifier stages, or plate dropping resistors which are com- 
mon to both sides of the amplifier. 

Insufficient vertical deflection will also occur if the fre- 
quency limits of the Amplifier are exceeded. 

Waveform Distortion. Waveform distortion can be 
divided into two categories — low frequency and high fre- 
quency. If a square wave is applied to an input of the oscil- 
loscope, the type of distortion can be determined by the 
shape of the displayed waveform. High frequency distor- 
tion will primarily affect the leading edge and trailing edge 
of the applied square wave while low frequency distortion 
will primarily affect the mid portion of the waveform. 

Waveforms showing low frequency distortion and two 
types of high frequency distortion are shown in Fig. 4-8. 
The shapes of these waveforms will vary widely, however, 
with the cause of the distortion and the frequency of the 
applied waveform. A nominal amount of low frequency dis- 
tortion is normal for very low input frequencies when AC 
coupling is used, and a nominal amount of high frequency 
distortion is normal at the upper frequency limits of the 
instrument. It is only when this distortion is excessive in the 
normal frequency range of the nstrument that it consti- 
tutes a trouble. 

Low frequency distortion is usually caused by a change 
in the time constant of the input coupling circuit. If tubes 
become gassy, however, their resultant grid current will 
establish a time constant network which will affect the low 
frequency response of the circuit. 

Factors which can affect the high frequency response of 
the vertical amplifier are mainly related *o the high fre- 
quency compensation networks. An overshoot waveform 
can be caused by excessive high-frequency peaking or by 
a tube condition known as cathode interface. If this type 
of distortion is detected, check the tubes in the amplifier. 
If tube replacement does not completely correct the trouble, 




Fig. 4-8. Frequency distortion. (A) Low-frequency distortion of an AC-coupled 100-Hz square wave due to attenuation c /fequericy 

components of the waveform. (B) High-frequency distortion of a 1000-Hz square wave due to excessive boost of the , , com- 

ponents of the waveform. (C) High-frequency distortion of a 1000-Hz wave due to attenuation of the high-frequency component of the 
waveform. 
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check the adjustment of C406 and C416 and the high fre- 
quency compensation networks in the attenuators. Refer 
to the Calibration section of this manual. 

NOTE 

If tubes are replaced, phasing adjustments and 

Common Mode Rejection must be re-checked. 

Undershoot or rounding can be caused by insufficient 
high frequency peaking and by tubes. If tube replacement 
does not correct this type of distortion, then check the adjust- 
ments of C406 and C416 and the divider networks in the 
attenuators. 

Low Common Mode Rejection Ratio. Low rejection 
ratio is usually caused by tubes or transistors. If replace- 
ment of tubes or transistors does not correct the trouble, 
check for components which can affect the balance of the 
circuit. 



Horizontal Amplifier 

If a spot is visible when the horizontal deflection plates 
are externally shorted together, but disappears when the 
short is removed, the Horizontal Amplifier is in a state of 
unbalance. 

When the HORIZONTAL DISPLAY switch is in the HORIZ. 
AMPLIFIER position, the operation of the Horizontal Ampli- 
fier is virtually identical to that of the Vertical Amplifier. 
Therefore, the procedure for troubleshooting the Horizontal 
Amplifier is the same as that explained previously for 
troubleshooting the Vertical Amplifier. 



Sweep Trigger Circuit 

Switch the LEVEL control to FREE RUN and establish that 
the Sweep Generator is functioning. To determine which 
stage is defective, rotate the TRIGGER LEVEL control fully 
counterclockwise to the AUTO, position. With no triggering 
signal, the sweep should appear on the CRT. If the sweep 
does not appear, either the Trigger Multivibrator is inopera- 
tive or the SWEEP STABILITY ADJUST is misadjusted. Refer 
to the Calibration section for adjustment procedures for the 
SWEEP STABILITY ADJUST. 

A check on the Trigger Amplifier circuit may be made 
as follows: with the LEVEL control still in the AUTO, posi- 
tion, measure the voltage at the plate, pin 6, of V24B. This 
voltage should be approximately +98 volts. If the voltage 
is incorrect, the trigger amplifier circuit is defective. The 
trouble will probably exist in the tube, resistors, or switches 
of the circuit. Measure the voltage at pins 2 and 7 of V24; 
the voltage should be 0. If the grids measure 0 volts and 
the voltage at pin 6 is incorrect, V24 is probably defective. 

If the voltage measured at pin 6 of V24B is correct, rotate 
the LEVEL control completely through its range while moni- 
toring the voltage at this point. The voltage should vary 
between approximately 70 and 130 volts. An incorrect 
voltage range indicates a defective amplifier or LEVEL con- 
trol. If the voltage range is correct, the trouble is in the 
trigger multivibrator. A trouble in the multivibrator will 
probably be due to a defective tube or resistor. The voltage 



divider network between the plate of V45A and the grid of 
V45B is particularly critical. 

Sweep Generator Circuit 

Familiarity with the operation of the Sweep Generator 
circuit is important before proceeding with any extensive 
investigation of the circuit. For this reason, we suggest a 
thorough study of that portion of the Circuit Description 
that pertains to this circuit. 

No Horizontal Sweep. If the sweep circuit is not pro- 
ducing a sawtooth waveform when the TRIGGER LEVEL 
control is in the FREE RUN position, some defect in the circuit 
is causing the output to remain at some fixed voltage. A 
clue to the cause of this trouble can be obtained by meas- 
uring the plate voltage of the Miller tube, V160A. 

NOTE 

All voltages in this section should be measured 

with a 20,000 ohms - per - volt voltmeter or a 

vacuum-tube voltmeter. 

The voltage reading obtained will probably be approxi- 
mately + 200 volts, or approximately +30 volts. A reading 
of 200 volts indicates that the Miller stage has run up and 
has not been reset, while the reading of 30 volts indicates 
that the Miller stage is not being allowed to run up. The 
condition that actually exists will depend on the type of 
trouble occuring in the circuit. The two conditions of the 
plate voltage will be handled separately in the following 
paragraphs. 

+200 V at the plate of the Miller tube, V160A, indicates 
the tube is cut off. This can result from any one of the fol- 
lowing conditions: (1) The Disconnect Diodes do not con- 
duct, (2) Sweep-Gating Multivibrator does not reset, and, 
(3) Runup Cathode Follower (V152B) does not drive the 
Hold-Off Circuit. The defective stage can be detected by a 
series of systematic voltage measurements. When an 
improper voltage reading is obtained, this will indicate 
the defective stage. 

Check the voltage at the grid of the Miller tube, pin 2, 
V160A. The static voltage at the Miller grid is determined 
by conduction through the Timing Resistor, R160 (from 
— 100-volt bus), the lower diode, D152, and resistor R147. 
If the voltage reading is less than —4 volts, D152 is proba- 
bly conducting normally and can be eliminated as a possi- 
ble cause of the trouble. If the voltage is more negative 
than approximately — 20 volts, the diode is probably not 
conducting. Check V152A, D152 and resistor R147. 

Measure the voltage at the output of the Sweep Genera- 
tor circuit (pin 8 of V160B). If this voltage is approximate- 
ly + 150 volts, the Runup Cathode Follower stage may be 
assumed to be operating correctly. If this voltage is low, 
however, the stage is defective and its grid and cathode 
circuits should be checked. If the grid voltage is low, B167 
(neon) may possibly be open. 

Next, measure the voltage at the cathode of V145B, pin 
3. If this voltage is more positive than —55 volts the trouble 
is in the Sweep-Gating Multivibrator. Check the tubes and 
resistors in this circuit. The voltage divider network in the 
cathode of V135B is particularly critical. 
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If the voltage at the cathode of V145B, pin 3, is more 
negative than — 55 volts, check the tubes in the Hold-Off 
Circuit, the Hold-Off capacitor, and resistors in the cathode 
circuit of the two tubes. 

Low voltage at the plate of the Miller tube indicates 
that the tube is conducting quite heavily and is not being 
allowed to perform its normal runup operation. If this 
trouble exists on only a few ranges of the SWEEP TIME/CM 
switch, the trouble is likely to be an open timing resistor. 
If the trouble exists on all ranges of the SWEEP TIME/CM 
switch, the trouble is probably due to a defective Sweep- 
Gating Multivibrator. 

To check the Sweep-Gating Multivibrator, monitor the 
voltage at pin 3 of V145B and adjust the STABILITY ADJUST 
control for a reading of — 66 volts on the voltmeter. With 
this voltage, the Sweep-Gating Multivibrator and the sweep 
should free run. If the multivibrator does not free run, check 
the resistances in the stage. 

If the voltage at pin 3 of V145B remains relatively con- 
stant as the STABILITY ADJUST control is rotated, a defect 
in the Hold-Off Circuit is indicated. One cause of this con- 
dition could be a shorted hold-off capacitor. If the voltage 
does not adjust to the proper level, check the resistors in the 
cathode circuit of V145B. 

Nonlinear Sweep. A nonlinear sweep voltage will be 
generated if the circuit charging the Timing Capacitor does 



not remain constant. If the nonlinearity exists at all sweep 
rates, a defective Miller tube (V160A) is the probable cause 
of the trouble. If the nonlinearity occurs only at certain 
sweep rates, a faulty Miller tube or a leaky Timing Capacitor 
is the probable cause. 

Insufficient Horizontal Deflection. If the horizontal 
trace starts at the left-hand side of the screen, but does 
not extend to the right-hand side, the Hold-Off Circuit is 
resetting the Sweep-Gating Multivibrator before the sweep 
is complete. If the sweep cannot be adjusted to normal 
length with the SWP. LENGTH control, R1 76, the resistance 
in the cathode circuit of V160B should be checked. 

Improper Triggering. If the sweep cannot be triggered 
properly, the gating pulse from the Multivibrator (assum- 
ing the multivibrator is operating properly), is not turning 
the Disconnect Diodes (V152A and D152) off and on proper- 
ly. The start of the gating pulse, which turns the diodes 
off and starts the sweep, is initiated by the triggering pulse 
at the grid of V135A. The end of the gating pulse, which 
turns the diodes on and initiates the retrace, is controlled 
by the hold-off waveform at the grid of V135A. The main 
component to check, in addition to the tubes, is the differ- 
entiating capacitor C131. Misadjustment of the STABILITY 
ADJUST control (Rill) will also cause the Sweep Generator 
to trigger improperly. Refer to the Calibration section for 
correct adjustment. 



© 



4-9 




SECTION 5 

PERFORMANCE CHECK 



Type 503 



Introduction 

This section of the manual provides a means of rapidly 
checking the performance of the Type 503. It is intended 
to check the calibration of the instrument without the need 
for performaing the complete Calibration Procedure. The 
Performance Check does not provide for the adjustment of 
any internal controls. Failure to meet the requirements given 
in this procedure indicates the need for internal checks or 
adjustments, and the user should refer to the Calibration 
Procedure in this manual. 



12. Adapter, UHF quick-connect. Tektronix Part No. 003- 
0028-00 (2 required). 

13. Adapter, male BNC and female UHF. Tektronix Part 
No. 103-0032-00. 

14. Attenuator, 10:1 with UHF connectors. Tektronix Part 
No. 011-0031-00. 

15. 6-inch patch cord with banana plug terminals. Tek- 
tronix Part No. 012-0028-00. 



Recommended Equipment 

The following equipment is recommended for a complete 
performance check. Specifications given are the minimum 
necessary to perform this procedure. All equipment is 
assumed to be calibrated and operating within the orignal 
specifications. If equipment is substituted, it must meet or 
exceed the specifications of the recommended equipment. 

For the most accurate and convenient performance check, 
special calibration fixtures are used in this procedure. These 
calibration fixtures are available from Tektronix, Inc. Order 
by part number through your local Tektronix Field Office 
or representative. 

1. Test Oscilloscope; minimum deflection factor, 1 mV/div; 
bandwidth, DC to 450 kHz. Tektronix Type 503 recom- 
mended. 

2. Square-wave generator. Range, 0.5 volts to 20 volts 
at 1 kHz; risetime, 70 nanoseconds or faster. Tektronix Type 
106 recommended. 

3. Constant-amplitude sine-wave generator. Signal fre- 
quencies, 50 kHz, 350 kHz, and 450 kHz ; output 0 to 5 volts. 
Tektronix Type 191 recommended. 

4. Standard Amplitude Calibrator. Accuracy, 0.25%; 
output, 5 mV to 100-volt square waves. Tektronix Calibra- 
tion Fixture Part No. 067-0502-00 recommended. 

5. Time-mark generator. Markers from 1 jus through 5 
seconds; accuracy, 0.2% or better. Tektronix Type 184 
recommended. 

6. 10X probe. Tektronix Type P6006, Part No. 010-0125- 
00 recommended. 

7. Input time-constant standardizer, 47 pF, with UHF con- 
nectors. Tektronix Part No. 011-0068-00. 

8. 50 U termination with UHF connectors, Tektronix Part 
No. 011-0045-00. 

9. 50 D cables with UHF connectors. Tektronix Part No. 
012-0001-00 (2 required). 

10. Adapter, UHF T, Tektronix Part No. 103-0026-00. 

11. Adapter, GR and UHF female. Tektronix Part No. 
01 7-0022-00. 



PRELIMINARY 



General 

In the following procedure, test equipment connections 
or control settings should not be changed except as noted. 
If only a partial check is desired, refer to the preceding 
step(s) for setup information. 

The following procedure uses the equipment listed under 
Recommended Equipment. If substitute equipment is used, 
control settings or setup must be altered to meet the require- 
ments of the equipment used. 



Preliminary Procedure 

1. Connect the Type 503 to a suitable power source 
(nominally 117 VAC RMS). 

2. Set the instrument controls as follows: 



SLOPE 

COUPLING 

SOURCE 

LEVEL 

SWEEP TIME/CM 
VARIABLE 

INTENSITY 

HORIZONTAL DISPLAY 

FOCUS 

VERTICAL 

SENSITIVITY 

VARIABLE 

POSITION 
+ INPUT 
-INPUT 

HORIZONTAL 

SENSITIVITY 



+ 

AC 

INT. 

FREE RUN 
1 mSEC 

CALIBRATED (fully clock- 
wise) 

Fully counterclockwise 

HORIZ AMPLIFIER 
(SWEEP DISABLED) 
Fully clockwise 

.2 VOLTS/CM 

CALIBRATED (fully 
clockwise) 

Midrange 

GND 

GND 

.2 VOLTS/CM 
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VARIABLE 

POSITION 

+INPUT 

-INPUT 



CALIBRATED (fully 
clockwise) 

Midrange 

GND 

GND 



3. Turn the POWER AND SCALE ILLUM. control clock- 
wise and adjust the graticule illumination as desired. 

4. Allow the Type 503 to warm up for at least 5 minutes 
before proceeding further. 



the INTENSITY control to avoid damage to the CRT phos- 
phor. 

c. Change the HORIZONTAL SENSITIVITY switch to 1 
mV/CM. 

d. With the DC BAL control, adjust the spot to the same 
position noted in the .2 VOLTS/CM switch position. 

e. Change the SENSITIVITY switch to .2 VOLTS/CM. 

f. Check — No horizontal shift of the spot as the SENSI- 
TIVITY switch is rotated from 1 mV/CM to .2 VOLTS/CM. 



PERFORMANCE CHECK PROCEDURE 

1. Check Focus and Astigmatism 

a. Requirement — De-focused spot should be round or 
slightly elliptical; focused spot should be sharp. 

b. Rotate the INTENSITY control clockwise until the de- 
focused spot appears in the graticule area. 

c. Check — The spot should be round or slightly ellipti- 
cal. A distorted spot indicates a misadjusfed ASTIGMATISM 
control. 



4. Check CRT Horizontal Trace Alignment 

a. Requirement — Trace parallel to the center horizontal 
graticule line. 

b. Change the HORIZONTAL DISPLAY switch to SWEEP 
NORMAL (XI). 

c. With the Vertical POSITION control, move the trace to 
the center graticule line. 

d. Check — Trace parallel to the center horizontal grati- 
cule line. 



NOTE 

On instruments having serial numbers lower than 
000270, the ASTIGMATISM control is located on 
the front panel and is easily adjusted during oper 
ation of the oscilloscope. 

d. Adjust the FOCUS control for a sharply-focused spot 
while decreasing the INTENSITY to avoid damage to the 
CRT phosphor. 

e. Check — At optimum intensity, the spot should be sharp 
and well focused. 



2. Check Coarse DC Balance Adjustment — 
Vertical 

a. Requirement — No vertical shift of the trace as the 
SENSITIVITY switch is rotated from 1 mV/CM to .2 VOLTS/ 
CM. 

b. Change the SENSITIVITY switch to 1 mV/CM. 

c. With the DC BAL. control, adjust the trace to the same 
position in the .2 VOLTS/CM switch position. 

d. Change the SENSITIVITY switch to .2 VOLTS/CM. 

e. Check — No vertical shift of the trace as the SENSI- 
TIVITY switch is changed from 1 mV/CM to .2 VOLTS/CM. 

3. Check Coarse DC Balance Adjustment — 
Horizontal 



5. Check .2 VOLTS/CM Gain— Vertical 

a. Requirement — Vertical deflection accuracy 

b. Set the instrument controls as follows: 



VERTICAL 

SENSITIVITY 
VARIABLE 
+INPUT 
-INPUT 
POSITION 
HORIZONTAL 
SENSITIVITY 
VARIABLE 
+ INPUT 
-INPUT 
POSITION 

HORIZONTAL DISPLAY 
LEVEL 



.2 VOLTS/CM 

CALIBRATED 

GND 

GND 

Centered 

.2 VOLTS/CM 

CALIBRATED 

GND 

GND 

Centered 

SWEEP NORMAL (XI) 
FREE RUN 



c. Set the Standard Amplitude Calibrator for a 1-volt 
square-wave output. 

d. Connect the Standard Amplitude Calibrator output 
through a BNC to UHF adapter, a 50-ohm cable and quick- 
connect adapter (item 12 of Recommended Equipment) to 
the Type 503 VERTICAL +INPUT connector, and change the 
VERTICAL -f INPUT switch to DC. 



a. Requirement — No horizontal shift of the display (spot) 
as the Horizontal SENSITIVITY switch is changed from 1 mV 
to .2 VOLTS/CM. 

b. Change the HORIZONTAL DISPLAY switch to the 
HORIZ. AMPLIFIER (SWEEP DISABLED) position, adjusting 



e. Adjust the SWEEP TIME/CM switch to a setting which 
will present an easily-viewed display with a minimum of 
flicker (.1 mSEC or 50 /xS EC). 

f. Center the display in the graticule viewing area with 
the VERTICAL POSITION control. 



5-2 



© 




Performance Check — Type 503 



g. Check — The display amplitude should be 5 cm ± 

1 .5 mm. 

6. Check Variable Control Ratio — Vertical 

a. Requirement — Display amplitude with control in CALI- 
BRATED position should be >2.5 times the display ampli- 
tude with the control in full counterclockwise position. 

b. Rotate the control fully counterclockwise. 

c. Check — Display amplitude should be 2 cm or less, 
indicating a ratio of >2.5:1. 

d. Return the VARIABLE control to the CALIBRATED posi- 
tion. 

7. Check 1 mV/CM Gain — Vertical 

a. Requirement — Vertical deflection accuracy ±3%. 

b. Change the Standard Amplitude Calibrator output to 
5 millivolts. 

c. Change the VERTICAL SENSITIVITY switch to 1 mV/CM, 
and adjust the VERTICAL POSITION control to center the 
display, if necessary. 

d. Check — Display amplitude of 5 cm, ±1.5 mm (3%). 

8. Check .2 VOLTS/CM Gain — Horizontal 

a. Requirement — Horizontal deflection accuracy ±3%. 

b. Set the VERTICAL +INPUT selector switch to GND. 

c. Set HORIZONTAL +INPUT switch to DC. 

d. Set the HORIZONTAL DISPLAY switch to HORIZ. 
AMPLIFIER (SWEEP DISABLED). 

CAUTION 

Whenever the sweep is disabled, check that the 
CRT beam INTENSITY control is adjusted to pre- 
vent damage to the CRT phosphor. 

e. Set the Standard Amplitude Calibrator to supply a 
1-volt square wave, and connect the signal to the HORI- 
ZONTAL + INPUT connector. 

f. Set the HORIZONTAL SENSITIVITY switch to .2 
VOLTS/CM. 

g. The display should now consist of two dots spaced 
horizontally in the graticule area. Center the display with 
the HORIZONTAL POSITION control. 

h. Check — The dot spacing should be 5 cm -t 1.5 mm. 

9. Check Variable Control Ratio — Horizontal 

a. Requirement — Horizontal deflection with the contiol 
in the CALIBRATED position should be >2.5 times the hori- 
zontal deflection with the control in the full counterclockwise 
position. 

b. Rotate the HORIZONTAL VARIABLE control fully coun- 
terclockwise. 



c. Check — The dot spacing should be <2 cm, indicating 
a ratio of >2.5:1. 

d. Return the VARIABLE control to the CALIBRATED posi- 
tion. 

10. Check 1 mV/CM Gain — Horizontal 

a. Requirement — Horizontal deflection accuracy ±3%. 

b. Change the Standard Amplitude Calibrator to 5 milli- 
volts. 

c. Change the HORIZONTAL SENSITIVITY switch to 1 
mV/CM. 

d. Check — Dot spacing 5 cm ±1.5 mm. 

1 1 . Check Compression or Expansion — 
Horizontal 

a. Requirement — <1.5 mm amplitude change in a 2-cm 
display. 

b. Change the HORIZONTAL SENSITIVITY switch to .2 
VOLTS/CM. 

c. Change the Standard Amplitude Calibrator to 0.5 V 
output. 

d. With the VARIABLE control, adjust the dot spacing 
for exactly 2 cm, and center the display horizontally and 
vertically. 

e. With the HORIZONTAL POSITION control, move the 
right-hand dot to the 10-cm vertical graticule line. 

f. Check — Dot spacing 2 cm ±1.5 mm. 

g. Move the left-hand dot to the left edge (0-cm) of the 
graticule. 

h. Check — Dot spacing 2 cm ±1.5 mm. 

i. Return the VARIABLE control to the CALIBRATED posi- 
tion. 

12. Check Amplifier Balance — Horizontal (DC 
Common Mode Rejection) 

a. Connect an additional 50-ohm cable to the Standard 
Amplitude Calibrator output, using a UHF T adapter, and 
a quick-connect adapter on the output end of the cable. 

b. Set the HORIZONTAL —INPUT to DC, and connect 
the cable added in step (a) to the — INPUT connector. 

c. Change the Standard Amplitude Calibrator output to 
5 volts, and the HORIZONTAL SENSITIVITY switch to .2 
VOLTS/CM. 

d. The display will be two dots spread horizontally. With 
the HORIZONTAL POSITION control, move the display 
to the right-hand and then to the left-hand vertical grati- 
cule line. 

e. Check — The total horizontal amplitude of the display 
should not exceed 2.5 mm anywhere in the graticule area 
(CMRR 100:1). 
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Fig. 5-1. Typical display, amplifier balance check (DC common- 
mode rejection ratio) — vertical amplifier; 1 mV/CM sensitivity. 

f. Change the Standard Amplitude Calibrator output to 
0.5 volts, and the HORIZONTAL SENSITIVITY switch to 1 
mV/CM, and repeat step (d). 

g. Check — The horizontal amplitude of the display should 
not exceed 5 cm anywhere in the graticule area. 

h. Change the HORIZONTAL SENSITIVITY switch to .5 
VOLTS/CM, and the Standard Amplitude Calibrator to 50 
volts, and repeat step (d). 

i. Check — The horizontal amplitude of the display should 
not exceed 2 cm anywhere in the graticule are, (50:1 CMRR). 

j. Change the HORIZONTAL SENSITIVITY switch to 5 
VOLTS/CM and the Calibrator output to 100 volts; repeat 
step (d). 

k. Check — The horizontal amplitude of the display should 
not exceed 4 mm anywhere in the graticule area. 

13. Check Compression or Expansion — Vertical 

a. Requirement — Display amplitude change not more than 
±1.5 mm with a 2-cm display. 

b. Change the Standard Amplitude Calibrator output to 
.5 volts. 

c. Set the VERTICAL + INPUT switch to DC, and the 
HORIZONTAL + and -INPUT to GND. 

d. Move the Calibrator signal from the HORIZONTAL 
+ INPUT connector to the VERTICAL +INPUT connector, 
and set the VERTICAL SENSITIVITY switch to .2 VOLTS/CM. 

e. The display should consist of two dots spaced verti- 
cally; center the display vertically and horizontally. 

f. With the VERTICAL VARIABLE control, adjust the dot 
spacing for 2 cm exactly, and move the display to the top 
2 cm of the graticule. 

g. Check — Dot spacing 2 cm ±1.5 mm. 

h. Move the display to the bottom 2 cm of the graticule. 

i. Check — Dot spacing 2 cm ±1.5 mm. 

j. Return the VARIABLE control to CALIBRATED. 



14. Check Amplifier Balance — Vertical (DC 
Common Mode Rejection) 

a. Requirement — Rejection ratios and deflection toler- 
ances as listed in Table 5-1, with specified input signals and 
deflection sensitivities. 

b. Set the VERTICAL — INPUT switch to DC, and move 
the Calibrator signal from the HORIZONTAL — INPUT con- 
nector to the VERTICAL — INPUT connector. 

c. Change the Standard Amplitude Calibrator to 5 volts. 

d. Change the HORIZONTAL DISPLAY switch to SWEEP 
NORMAL (XI). The INTENSITY may have to be increased 
to view the display. 

e. With the VERTICAL POSITION control, move the dis- 
play to the top line of the graticule, and then to the bottom 
line of the graticule. 

f. Check — Deflections as indicated in Table 5-1. See 
Fig. 5-1 for a typical display. 



TABLE 5-1 



Input 


Deflection 


Rejection 


'Maximum 
Deflection 
( trace 


Signal 


Sensitivity 


Ratio 


separation ) 


5 volts 


.2 VOLTS/CM 


100:1 


2.5 mm 


0.5 volts 


1 mV/CM 


100:1 


5 cm 


50 volts 


.5 VOLTS/CM 


50:1 


2 cm 


100 volts 


5 VOLTS/CM | 


50:1 


4 mm 



’The degree of frace separation should be checked by positioning 
the display over the entire graticule area. 



1 5. Check Attenuator Accuracy — Vertfcal 
+ Input and — Input 

a. Requirement — Vertical deflection accuracy within ±3%. 

b. Set the VERTICAL — INPUT switch to GND. 

c. Change the Standard Amplitude Calibrator output to 
5 mV, and change the VERTICAL SENSITIVITY switch to 1 
mV/CM. 

d. Check — Vertical deflection of 5 cm ±1.5 mm. 

e. Set the Standard Amplitude Calibrator output and 
VERTICAL SENSITIVITY switch as indicated in Table 5-2, 
checking for the deflections listed. 

f. Change the VERTICAL +INPUT switch to GND, and 
change the VERTICAL — INPUT switch to DC. 

g. Repeat step (e). 



16. Check Attenuator Accuracy — Horizontal 
+ Input and — Input 

a. Requirement— Horizontal deflection accuracy within 
±3%. 

b. Move the two 50-ohm cables from the VERTICAL -f IN- 
PUT and —INPUT connectors to the HORIZONTAL +INPUT 
and —INPUT connectors. 
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(A) C416 misadjusted 



(B) C416 correctly adjusted 



Fig. 5-2. Typical displays, Vertical Amplifier attenuator compensation check; 1 kHz square-wave input; sweep speed, 2 milliseconds/cm. 



TABLE 5-2 



SENSITIVITY 

Setting 

1 mV/CM | 

2 mV/ CM | 
5 mV/CM | 
10 mV/CM ] 
20 mV/CM ] 
50 mV/CM 

.1 VOLTS/CM 
.2 VOLTS/CM 
.5 VOLTS/CM i 

1 VOLTS/CM J 

2 VOLTS/CM 7 
5 VOLTS/CM I 
10 VOLTS/CM 
20 VOLTS/ CM 



Std. Amplitude 
Calibrator 

5 mV 
10 mV 
20 mV 
50 mV 
0.1 V 
0.2 V 
0.5 V 

1 V 

2 V 
5 V 
10 V 
20 V 
50 V 
100 V 



Deflection 



5 


cm 


-t 


1.5 


mm 


5 


cm 




1.5 


mm 


4 


cm 




1.2 


mm 


5 


cm 




1.5 


mm 


5 


cm 




1.5 


mm 


4 


cm 




1.2 


mm 


5 


cm 




1.5 


mm 


5 


cm 




1.5 


mm 


4 


cm 


-+- 


1.2 


mm 


5 


cm 


-h 


1.5 


mm 


5 


cm 


±: 


1.5 


mm 


4 


cm 




1.2 


mm 


5 


cm 


7-H 


1.5 


mm 


5 


cm 


-4- 


1.5 


mm 



c. Check that the HORIZONTAL +INPUT switch is set 
to DC, and the — INPUT switch is set to GND. 

d. Change the HORIZONTAL DISPLAY switch to HORIZ. 
AMPLIFIER (SWEEP DISABLED), and adjust the INTENSITY 
as desired. 

e. Repeat step 15(e), using the HORIZONTAL SENSITIV- 
ITY switches. The display will be 2 dots. 

f. Change the HORIZONTAL +INPUT switch to GND, 
and change the HORIZONTAL — INPUT switch to DC. 

g. Repeat step 15(e), using the HORIZONTAL SENSITIV- 
ITY switches. The display will be 2 dots. 

h. Remove the Standard Amplitude Calibrator signal. 



i. Return the HORIZONTAL DISPLAY switch to SWEEP 
NORMAL (XI). 

17. Check Trace Shift Due to Input Grid Current 

a. Requirement — Trace shift not more than 1 cm. 

b. Set the VERTICAL and HORIZONTAL + and -INPUT 
switches to GND. 

c. Set the VERTICAL and HORIZONTAL SENSITIVITY 
switches to 1 mV/CM. 

d. With the short patch cord (item 15 of Recommended 
Equipment), ground the VERTICAL +INPUT connector. 

e. Change the VERTICAL +INPUT switch to AC. 

f. Check — Vertical shift of the trace not more than 1 cm. 

g. Repeat steps (d), (e), and (f) with the VERTICAL — INPUT 
connector, and the HORIZONTAL + and — INUPUT con- 
nectors. 

h. Remove the patch cord. 



1 8. Check Attenuator Compensation — Vertical 

a. Requirement — Waveform with no more than 2% 
rounding, overshoot, or tilt. 



b. Set the Type 503 controls as follows: 



TRIGGER 

SLOPE 

COUPLING 

SOURCE 

LEVEL 

SWEEP TIME/CM 
VARIABLE 

HORIZONTAL DISPLAY 



AC 

1 NT. 

FREE RUN 

2 mSEC 
CALIBRATED 

SWEEP NORMAL (XI) 
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(A) C415C correctly adjusted 




(B) C415C misadjusted 





Fig. 5-3. Typical displays, Vertical Amplifier attenuator compensation change; 1 kHz square-wave input; sweep speed, 0.1 milliseconds/cm. 



VERTICAL 

SENSITIVITY 
VARIABLE 
+ INPUT 
-INPUT 



.2 VOLTS/CM 

CALIBRATED 

DC 

GND 



c. Set the Square Wave Generator (item 2 of Recom- 
mended Equipment) to supply a 1-kHz square wave. 

d. Connect the generator output through a 50-ohm 
termination, (or a X10 attenuator), a 50-ohm cable, and a 
47 pF Input Time-constant Standardizer, to the VERTICAL 
+ INPUT connector in the order given. 



NOTE 

To attain the desired deflection at different atten- 
uator settings, it will be necessary to add or 
remove the 50-ohm termination and/or the XI 0 
attenuator. This will not affect the accuracy of 
the time-constant checks. 



positions of the VERTICAL SENSITIVITY switch, alternately 
switching between the 2 mSEC and .1 mSEC positions of 
the SWEEP TIME/CM switch. 

NOTE 

All attenuator compensation checks are made with 
a display amplitude of 3 cm. Insert or remove 
attenuation and/or adjust the signal generator 
output to maintain this display amplitude. 

k. Change the VERTICAL +INPUT switch to GND, the 
VERTICAL — INPUT switch to DC, and move the generator 
signal from the VERTICAL +INPUT connector to the VERTI- 
CAL — INPUT connector. 

l. Repeat the procedure outlined in steps (e) through (j). 



19. Check Attenutor Compensation — 
Horizontal 



e. Adjust the generator output for a display 3 cm in 
amplitude, and center the display in the graticule viewing 
area. 

f. Rotate the LEVEL control counterclockwise to obtain a 
stable display (near 0). 

g. Check — Square-wave display with no more than 2% 
aberrations. See Fig. 5-2 for typical displays. 

h. Change the SWEEP TIME/CM to .1 mSEC. 

i. Check — Square front corner on waveform, with no 
overshoot, rounding, or tilt exceeding 2% of the display 
amplitude. 

j. Check the square wave response in all remaining 



a. Requirement — Square waveform showing no more than 
2% overshoot, rounding, or tilt. 

b. Set the Type 503 controls as follows: 



TRIGGER 

SLOPE 

COUPLING 

SOURCE 

LEVEL 

SWEEP TIME/CM 
VARIABLE 

HORIZONTAL DISPLAY 



+ 

AC 

INT. 

FREE RUN 
2 mSEC 
CALIBRATED 

HORIZ. AMPLIFIER 
(SWEEP DISABLED) 
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(A) C306 misadjusted 



(B) C306 correctly adjusted 



Fig. 5-4. Typical display, Horizontal Amplifier attenuator compensation check; 1 kHz square-wave input; SWEEP TIME/CM switch setting, 2 mSEC. 



VERTICAL 




SENSITIVITY 


1 VOLTS/CM 


VARIABLE 


CALIBRATED 


+INPUT 


DC 


-INPUT 


GND 


HORIZONTAL 




SENSITIVITY 


.2 VOLTS/CM 


VARIABLE 


CALIBRATED 


+INPUT 


DC 


-INPUT 


GND 


Test Oscilloscope (Type 503) 




Sweep Time/cm 


2 mSEC 


Trigger Source 


Ext. 


Trigger Level 


Adjust for stable display 


Horizontal Display 


Sweep Normal (XI) 


c. Remove the right side panel from the test oscilloscope. 


d. Connect a 10X probe to the VERTICAL +INPUT con- 
nector, and connect the probe tip to pin 8 of VI 60 in the 
test oscilloscope (i.e., a test point to obtain a sawtooth 
waveform). 


e. Connect a 1-kHz square-wave signal from the square- 
wave generator through a 50-ohm termination (or 10X atten- 
uator), a 50-ohm cable, a UHF T connector, and a 47 pF 
Input Time - constant Standardizer to the HORIZONTAL 
+ INPUT connector, in the order given. 


f. Connect another 50-ohm 


cable from the UHF T con- 


nector to the test oscilloscope 


: Ext Trig. In connector. 



h. Adjust the generator output for a 3-cm spacing hori- 
zontally, and center the display with the HORIZONTAL 
POSITION control. 

i. Check — Square waveform showing no more than 2% 
overshoot, rounding, or tilt. 

j. Change the test oscilloscope Sweep Time/cm to .1 
millisecond. 

k. Check — Square front corner on waveform, showing 
no more than 2% rounding or overshoot. See Fig. 5-5 for 
typical displays. 

l. Check the square wave response in all remaining 
HORIZONTAL SENSITIVITY switch positions, alternately 
switching between the 2 millisecond and 0.1 millisecond 
Sweep Time/cm switch positions in the test oscilloscope. 

NOTE 

All attenuator compensation checks are made with 
a display amplitude of 3 cm. Insert or remove 
attenuation and/or adjust the signal generator 
output to maintain this amplitude. 

m. Change the HORIZONTAL -(-INPUT switch to GND, 
the HORIZONTAL —INPUT switch to DC, and move the 
Time-constant Standardizer to the HORIZONTAL — INPUT 
connector. 

n. Repeat steps (g) through (I). 

20. Check Amplifier Phasing — 1 mY/CM to .2 

VOLTS/CM 



g. Adjust the test oscilloscope Trigger Level control to 

obtain a stable display on the Type 503. The display should 
be similar to Fig. 5-4. 



q. RequireminWhai! shift not more than 1° to 450 kill. 

b. Set the Type 503 controls as follows: 
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Fig. 5-5. Horizontal Amplifier attenuator compensation check; 1 kHz square-wave input; SWEEP TIME/CM switch setting, .1 mSEC. 



SLOPE 


+ 


COUPLING 


AC 


SOURCE 


INT. 


LEVEL 


FREE RUN 


HORIZONTAL DISPLAY 


HORIZ. AMPLIFIER 
(SWEEP DISABLE 


VERTICAL 


SENSITIVITY 


1 mV/CM 


VARIABLE 


CALIBRATED 


POSITION 


Midrange 


+INPUT 


DC 


-INPUT 


GND 


HORIZONTAL 


SENSITIVITY 


1 mV/CM 


VARIABLE 


CALIBRATED 


POSITION 


Midrange 


+ INPUT 


GND 


-INPUT 


GND 



c. Connect a 50-ohm termination, a UHF T connector, 
and two 50-ohm cables to the output connector of the 
constant-amplitude signal generator. If desired, two quick- 
connect adapters (item 12 of Recommended Equipment) 
may be installed at the Type 503 input ends of the cables, 
to permit easy cable-switching. 

NOTE 

The two 50-ohm cables should be identical to 
assure symmetrical input to the two amplifiers 
for phasing checks. 



d. Connect the two cables to the VERTICAL and HORI- 
ZONTAL + INPUT connectors. 

e. Adjust the generator output for a 6-cm display (a 
vertical line trace) at a frequency of 50 kHz, and center the 
display vertically and horizontally. 

f. Change the HORIZONTAL -flNPUT switch to DC. The 
display will change to a single trace at a 45° angle, or an 
extremely flattened ellipse with a small separation at the 
center of the ellipse. 

g. Check — Trace separation at the center (measured on 
the graticule center Vertical line) must be not more than 
1 mm (corresponding to 1 °). See Fig. 5-6 for method of 
measuring phase difference. 

h. Change the generator frequency to 350 kHz and adjust 
the generator output for a 6-cm display horizontally and 
vertically. 

i. Check — Trace separation not more than 1 mm, meas- 
ured as in step (g). 

j. Change the generator frequency to 450 kHz, and adjust 
the generator for a 6-cm display horizontally and vertically. 

k. Check — Trace separation not more than 1 mm, meas- 
ured as in step (g). 

l. Check the remaining attenuator positions through .2 
VOLTS/CM, using steps (e) through (k) as a guide, and refer- 
ring to Table 5-3 for attenuator settings, generator fre- 
quencies, and trace separation tolerances. 

m. Change the VERTICAL and HORIZONTAL -flNPUT 
switches to GND, the VERTICAL and HORIZONTAL — INPUT 
switches to DC, and move the signal cables from the VERTI- 
CAL and HORIZONTAL -FlNPUT connectors to the VERTI- 
CAL and HORIZONTAL -INPUT connectors. 



© 
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Fig. 5-6. X-Y method of calculating phase difference (ft) of two 
sine waves. 



n. Repeat the checks as outlined in Table 5-3, and steps 
(e) through (k). 



TABLE 5-3 



Sensitivity 
Horizontal and 
Vertical 


Generator 

Frequency 


Maximum 

2 Trace 

Separation 


1 mV/CM 


50 kHz 
350 kHz 
450 kHz 


1 mm 


2 mV/CM 


50 kHz 
350 kHz 
450 kHz 


1 mm 


5 mV/CM 


50 kHz 
350 kHz 
450 kHz 


1 mm 


10 mV/CM 


50 kHz 
350 kHz 
450 kHz 


1 mm 


20 mV/CM 


50 kHz 
350 kHz 
450 kHz 


1 mm 


.1 VOLTS/CM 


50 kHz 
350 kHz 
450 kHz 


1 mm 


.2 VOLTS/CM 


50 kHz 
350 kHz 
450 kHz 


1 mm 



"All measurement made with a display amplitude of 6 cm, hori- 
zontal and vertical. 



21. Check Common Mode Rejection Ratio (AC) 

a. Requirement — Maximum display amplitudes as indi- 
cated in Table 5-4, with specified signal inputs and deflec- 
tion sensitivities. 

b. Set the HORIZONTAL + and — INPUT switches to 
GND. 

c. Set the VERTICAL +INPUT to DC, and the -INPUT 
to GND. 

d. Set the constant amplitude generator frequency to 
50 kHz, and connect the 50-ohm cables to the VERTICAL + 
and — INPUT connectors. 

e. Set the VERTICAL SENSITIVITY to 1 VOLTS/CM, and 
adjust the generator output for a trace 4 cm in amplitude. 

f. Change the VERTICAL — INPUT switch to DC, and 
change the VERTICAL SENSITIVITY switch to .2 VOLTS/CM. 

g. With the VERTICAL POSITION control, move the dis- 
play to the top, then to the bottom of the graticule. 

h. Check — Vertical deflection (trace separation) not more 
than 2 mm anywhere in the graticule area. 

NOTE 

In all succeeding Common Mode Rejection Ratio 

checks, the display should be moved over the 

entire graticule area during the check, as indi- 
cated in steps (g) and (h). 

i. Check the remaining vertical attenuator settings listed 
in Table 5-4. The generator output (4 V) is not changed for 
the checks in Table 5-4. 

j. Set the VERTICAL -f- and — INPUT switches to GND, 
and change the HORIZONTAL -f- and — INPUT switches 
to DC. 

k. Move the signal cables to the HORIZONTAL INPUT 
connectors, and set the HORIZONTAL SENSITIVITY switch 
to .2 VOLTS/CM. 



TABLE 5-4 



SENSITIVITY Settings 
HORIZONTAL/ 


Signal 


Maximum 


VERTICAL 


Amplitude 


Deflection 


.2 VOLTS/ CM 


4 volts 


2 mm 


.1 VOLTS/CM 


4 volts 


4 mm 


50 mV/CM 


4 volts 


8 mm 


20 mV/CM 


4 volts 


2 cm 


10 mV/CM 


4 volts 


4 cm 



I. With the HORIZONTAL and VERTICAL POSITION 
controls, move the display within the graticule viewing area. 



m. Check — Horizontal deflection not more than 2 mm. 

n. Check the remaining horizontal attenuator settings 
listed in Table 5-4, leaving the generator output at 4 V. 

o. Change the HORIZONTAL SENSITIVITY switch to 0.1 
VOLTS/CM. 

p. Change the HORIZONTAL -INPUT switch to GND, 
and adjust the generator output for a trace 5 cm long (0.5 V 
output). 
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q. Change the HORIZONTAL —INPUT to DC, and the 
HORIZONTAL SENSITIVITY switch to 5mV/CM. 

r. Check — Horizontal display not more than 1 cm long. 

s. Change the Horizontal SENSITIVITY to 2mV/CM. 

t. Check — Display not more than 2.5 cm long. 

u. Change the HORIZONTAL SENSITIVITY to 1 mV/CM. 

v. Check — Display not more than 5 cm long. 

w. Change both HORIZONTAL INPUT switches to GND. 

x. Set the VERTICAL SENSITIVITY switch to 5 mV/CM. 

y. Set the VERTICAL + and — INPUT switches to DC. 

z. Move the two signal cables from the HORIZONTAL 
INPUT connectors to the VERTICAL INPUT connectors. 

aa. Check — Amplitude of the display not more than 1 cm 
anywhere in the graticule area. 

ab. Change the VERTICAL SENSITIVITY switch to 2 mV/ 
CM. 

ac. Check — Display amplitude not more than 2.5 cm in the 
graticule area. 

ad. Change the VERTICAL SENSITIVITY switch to 1 mV/ 
CM. 

ae. Check — Display amplitude not more than 5 cm. 



22. Check Vertical Amplifier Frequency 
Response 

a. Requirement — Response not more than — 3 dB at 450 
kHz. 

b. Remove the UHF T connector and one 50-ohm cable, 
and connect the other cable from the 50-ohm termination 
to the VERTICAL -(-INPUT connector. 

c. Set the HORIZONTAL -f- and — INPUT switches to 
GND, the VERTICAL -(-INPUT to DC, and the VERTICAL 
-INPUT to GND. 

d. Set the SWEEP TIME/CM switch to .1 mSEC, and the 
HORIZONTAL DISPLAY switch to SWEEP NORMAL (XI). 

e. Set the VERTICAL SENSITIVITY to 1 mV/CM and adjust 
the generator output for a display 6 cm in amplitude. 

f. Change the generator frequency to 450 kHz. The dis- 
play amplitude will decrease. 

g. Check — The display amplitude should be equal to or 
greater than 4.2 cm ( — 3 dB). 

h. Repeat the frequency response check for all positions 
of the VERTICAL + and —INPUT attenuator (SENSITIVITY) 
switch. 



23. Check Horizontal Amplifier Frequency 
Response 

a. Requirement— Response not more than 3 dB down at 

450 kHz. 



b. Set the VERTICAL -f- and — INPUT switches to GND, 
the HORIZONTAL -(-INPUT to DC, and connect the signal 
to the HORIZONTAL -(-INPUT connector. 

c. Change the HORIZONTAL DISPLAY switch to HORIZ. 
AMPLIFIER (SWEEP DISABLED). 

d. Check that the HORIZONTAL SENSITIVITY switch is 
set to 1 mV/CM. 

e. Set the generator frequency to 50 kHz, and adjust the 
generator output for a trace 6 cm long. 

f. Change the generator frequency to 450 kHz. The trace 
will shorten. 

g. Check — The trace should be equal to or greater than 
4.2 cm long ( — 3 dB). 

h. Repeat the frequency response checks (steps (e), (f), and 
(g) for all positions of the HORIZONTAL + and —INPUT 
attenuator SENSITIVITY) switch. 

24. Check Sweep Stability Adjustment 

a. Requirement — A free-running trace. 

b. Set all + and — INPUT switches to GND. 

c. Set the HORIZONTAL DISPLAY switch to SWEEP 
NORMAL (XI), and the SWEEP TIME/CM to .1 mSEC. 

d. Set the LEVEL control to AUTO. 

e. Check — A free-running trace should be visible at an 
approximate 50 Hz rate. 



25. Check Triggering — External High Frequency 

a. Requirement — A stable display may be obtained at 
the T- and — positions of the SLOPE switch at 450 kHz. 



b. Set the instrument controls 


as follows: 


SLOPE 


+ 


COUPLING 


AC 


SOURCE 


EXT. 


LEVEL 


AUTO. 


HORIZONTAL DISPLAY 


SWEEP NORMAL (XI) 


VERTICAL 


SENSITIVITY 


.1 VOLTS/CM 


VARIABLE 


CALIBRATED 


POSITION 


Midrange 


-(-INPUT 


DC 


-INPUT 


GND 


SWEEP TIME/CM 


5 /iSEC 


Test Oscilloscope (Type 503) 


Vertical Sensitivity 


10 mV/cm 


Vertical -(-Input 


DC 

(all other inputs at GND) 


Sweep Time/cm 


1 millisecond/cm 


Slope 


+ 


Source 


Int. 


Level 


Auto. 
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c. Connect a 50-ohm termination, a UHF T connector, 
and two 50-ohm cables to the output connector of the con- 
stant-amplitude signal generator, in the order given. 

d. Connect one cable to the Type 503 VERTICAL + INPUT 
connector, and the other cable to the EXT. TRIG. IN con- 
nector. 

e. Connect a 10X probe to the test oscilloscope Vertical 
-f- Input connector, and connect the probe tip to the EXTER- 
NAL TRIG. IN connector. 

f. Set the generator frequency to 50 kHz, and adjust 
the output to 0.5 V, as indicated on the test oscilloscope by 
a display amplitude of 5 cm. 

g. Remove the test probe from the EXTERNAL TRIG. IN 
connector. 

h. Change the generator frequency to 450 kHz. 

i. Check — A stable display may be obtained in the + 
and — positions of the SLOPE switch by adjusting the LEVEL 
control. 

j. Rotate the LEVEL control to the AUTO, position. 

k. Check — A stable display may be obtained in both 
positions of the SLOPE switch. 

l. Remove the probe. 



26. Check Triggering — Internal High Frequency 

a. Requirement — Stable displays in both positions of the 
SLOPE and COUPLING switches, and in AUTO. 

b. Change the SOURCE switch to INT., and the constant- 
amplitude generator signal frequency to 50 kHz. 

c. Turn the LEVEL control to FREE RUN, and adjust the 
generator output for a display 0.5 cm in amplitude. 

d. Adjust the LEVEL control for a stable display. 

e. Check — A stable display may be obtained with the 
SLOPE switch in either position, and with the COUPLING 
switch in either position, by adjustment of the LEVEL control. 

f. Change the LEVEL control to FREE RUN, and adjust 
the generator output for a 0.8 cm display. 

g. Change the LEVEL control to AUTO. 

h. Check — Stable displays may be obtained with the 
SLOPE and COUPLING switches in either position. 

i. Change the LEVEL control to FREE RUN, the generator 
frequency to 450 kHz, and adjust the generator output for 
a 2-cm display. 

j. Check — Stable displays with the SLOPE and COUPLING 
switches in either position by adjusting the LEVEL control. 

k. Adjust the generator output for a 2.5-cm display, and 
turn the LEVEL control to the AUTO, position. 

l. Check — Stable displays with the SLOPE and COU- 
PLING switches in either position. 

m. Remove the constant-amplitude generator signal. 



27. Check Triggering — External (1 kHz Square 
Wave) 

a. Requirement — Stable display in + and — SLOPE switch 
positions, and in AUTO, triggering. 

b. Connect a UHF T connector and two 50-ohm cables 
to the output connector of the Standard Amplitude Calibra- 
tor (item 4 of Recommended Equipment). 

c. Connect one cable to the EXTERNAL TRIG. IN con- 
nector. 

d. Set the Standard Amplitude Calibrator to supply a 0.5- 
volt square wave. 

e. Change the SWEEP TIME/CM to 2 mSEC. 

f. Check — A stable display may be obtained with the 
SLOPE switch in both positions by adjustment of the LEVEL 
control, and with the LEVEL control in AUTO. 



28. Check Triggering — Internal (1 kHz Square 
Wave) 

a. Requirement — Stable displays in + and — SLOPE, 
AC or DC trigger COUPLING, and in AUTO, triggering. 

b. Change the SOURCE switch to INT. 

c. Set the Standard Amplitude Calibrator to 50 millivolts. 

d. Check — A stable display may be obtained with the 
SLOPE switch in both positions, by adjustment of the LEVEL 
CONTROL, and with the LEVEL control in AUTO. 

e. Position the display to the graticule center, and obtain 
a stable display with the LEVEL control. 

f. Change the COUPLING switch to DC. 

g. Check — A stable display may be obtained in both 
positions of the SLOPE switch by adjustment of the VERTICAL 
POSITION control. The bottom of the square-wave display 
(zero DC level) should be within ±1 cm of the graticule 
center line when the SLOPE switch is in either position. 

h. Disconnect the calibrator signal. 

29. Check Line Triggering 

a. Requirement — Stable triggering at line frequencies. 

b. Connect a 10X probe to the VERTICAL +INPUT 
connector. 

c. Connect the probe tip to a suitable line voltage source 
(i.e., the line fuse terminal at the inside rear panel of the 
test oscilloscope). 

d. Set the VERTICAL SENSITIVITY switch to 5 VOLTS/ 
CM, and the SWEEP TIME/CM to 5 mSEC. 

e. Change the SOURCE switch to LINE. 

f. Check — A stable display may be obtained with the 
SLOPE switch in either position by adjustment of the LEVEL 
control. 

g. Change the LEVEL control to AUTO. 



5-11 




Performance Check — Type 503 



h. Check — A stable display in both positions of the SLOPE 
switch. 

i. Remove the 10X probe. 



30. Check Sweep Timing — 1 mSEC/CM 

a. Requirement — Sweep accuracy +3% (2.4 mm in 8 cm). 



b. Set the controls as follows: 



SLOPE 

COUPLING 

SOURCE 

LEVEL 

HORIZONTAL DISPLAY 



+ 

AC 
I NT. 



Triggered (not AUTO.) 
SWEEP NORMAL (XI) 



VERTICAL 



SENSITIVITY 


Set to produce a 
3-cm display 


VARIABLE 


Set to produce 
3-cm display 


POSITION 


Midrange 


+ INPUT 


AC 


-INPUT 


GND 


HORIZONTAL 


+ INPUT 


GND 


-INPUT 


GND 


SWEEP TIME/CM 


1 mSEC 



c. Set the time-mark generator (item 5 of Recommended 
Equipment) to supply 1 -millisecond markers. 

d. Connect a 50-ohm cable from the time-mark gener- 
ator output connector to the VERTICAL + INPUT connector. 



e. Set the VERTICAL SENSITIVITY and the VARIABLE 
control so that the display amplitude is approximately 3 cm. 

f. Check — 1 marker/cm, ±3% (2.4 mm in 8 cm). 



31. Check Sweep Length 

a. Requirement— Sweep length 10.2 to 10.8 cm. 

b. Change the SWEEP TIME/CM to 1 mSEC, the time- 
mark generator output to 1 -millisecond markers, and the 
SOURCE switch to INT. 

c. Check — A sweep length of 10.2 cm to 10.8 cm. 

32. Check Sweep Timing — 10 /xSEC/CM 

a. Requirement — Sweep accuracy ±- 3% (2.4 mm in 8 cm). 

b. Change the generator output to 10 - microsecond 
markers. 

c. Change the SWEEP TIME/CM switch to 10 mSEC. 

d. Check — One marker/cm, ±3%. 

33. Check Sweep Timing — 1 /xSEC/CM 

a. Requirement — Sweep accuracy ±3% (2.4 mm in 8 cm) 



b. Change the time-mark generator output to 1 -micro- 
second markers. 

c. Change the SWEEP TIME/CM switch to 1 yxSEC. 

d. Conned a 50-ohm cable from the time-mark generator 
trigger output connector to the EXTERNAL TRIG. IN con- 
nector, and set the generator to supply 10-microsecond 
triggers. 

e. Change the SOURCE switch to EXT. 

f. Check — One marker/cm, r+:3%. 

34. Check Variable Control Ratio 

a. Requirement — >2.5:1 reduction in sweep rates. 

b. Rotate the SWEEP TIME/CM VARIABLE control fully 
counterclockwise. 

c. Check — >2.5 times as many markers in a given display 
area. 

d. Return the VARIABLE control fully clockwise. 



35. Check Sweep Timing 

a. Requirement — Sweep accuracy ±3% (2.4 mm in 8 cm) 
in all SWEEP TIME/CM ranges. 

b. Set the time-mark generator and Type 503 as indicated 
in Table 5-5, checking for timing accuracy tolerances as 
shown. 

TABLE 5-5 



SWEEP TIME/CM 
Setting 



Time-mark 
Generator Setting 



Check 



2 mSEC 


1 


1 ms 


2 marks/cm 


5 mSEC 


1 


5 ms 


1 mark/cm 


10 mSEC 


j 


1 0 ms 


1 mark/cm 


20 mSEC 


i 


10 ms 


2 marks/cm 


50 mSEC 




50 ms 


1 mark/cm 


.1 SEC 




1 00 ms 


1 mark/cm 


.2 SEC 


1 


100 ms 


2 marks/cm 


.5 SEC 




500 ms 


1 mark/cm 


1 SEC 




1 sec 


1 mark/cm 


2 SEC 




1 sec 


2 marks/cm 


5 SEC 




5 sec 


1 mark/cm 


.5 mSEC 




500 ms 


1 mark/cm 


.2 mSEC 




1 00 ms 


2 marks/cm 


.1 mSEC 




100 ms 


1 mark/cm 


10 /t.SEC 




1 0 ms 


1 mark/cm 


20 /cSEC 


1 


1 0 /is 


2 marks/cm 


50 mSEC 




50 m s 


1 mark/cm 


1 mSEC" 


i 


1 m s 


1 mark/cm 


2 mSEC" 




1 m s 


2 marks/cm 


5 mSEC 




5 ms 


1 mark/cm 



'Use external triggering; i.e., connect a UHF T connector and an 
additional 50-ohm cable from the time-mark generator to the EX- 
TERNAL TRIG. IN connector, change the SOURCE switch to EXT., 
and obtain a stable display with the LEVEL control. 
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36. Check Sweep Magnifier Registration 

a. Requirement — <0.5 cm shift from magnified sweep to 
normal sweep. 

b. Set the SWEEP TIME/CM to 1 mSEC. 

c. Set the time-mark generator to supply 5-millisecond 
markers. 

d. Check that the SOURCE switch is set to I NIT., and adjust 
the LEVEL control. 

e. Center the first time mark to the graticule vertical 
center line with the HORIZONTAL POSITION control. 

f. Change the HORIZONTAL DISPLAY switch to X 50, 
and recenter the first time mark to the graticule center line. 

g. Change the HORIZONTAL DISPLAY switch to SWEEP 
NORMAL (XI). 

h. Check — No more than 0.5 cm shift of the first time 
mark as the HORIZONTAL DISPLAY switch is changed from 
X50 to XT. 

37. Check Horizontal Drift 

a. Requirement — <4 mm drift from the magnified display 
to the normal display. 

b. Set the HORIZONTAL DISPLAY SWEEP MAGNIFIED 
switch to X50, and check that the first time-mark is at the 
graticule center. 

c. Change the HORIZONTAL DISPLAY SWEEP MAGNI- 
FIED switch to XI. 

d. Check — After 30 seconds, the marker drift should not 
be more than 4 mm. 

38. Check Magnifier Accuracy 

a. Requirement — Magnifier accuracy ±5%, as indicated 
in Table 5-6. 

b. Set the time-mark generator to supply 1 -millisecond 
and 100-microsecond markers. 

c. Adjust the LEVEL control to obtain a stable display. 
The display should consist of one large mark/cm and 10 
small marks/cm. 

d. Change the HORIZONTAL DISPLAY SWEEP MAGNI- 
FIED switch to X2. 

e. Check — 1 large mark/2 cm, ±1 mm/2 cm. 

f. Set the HORIZONTAL DISPLAY switch as indicated in 
Table 5-6, checking for magnifier tolerances as shown. 



TABLE 5-6 



HORIZONTAL 

DISPLAY 


Check 


Tolerance 
( ±5% ) 


X2 


1 large mark/2 cm 


h 1 mm/2 cm 


X5 


1 large mark/5 cm 


+ 2.5 mm/5 cm 


X10 


1 small mark/cm 


+ 0.5 mm/cm 


X20 


1 small mark/2 cm 


.<1 mm/2 cm 


X50 


1 small mark/5 cm 


+ 2.5 mm/5 cm 



39. Check Sweep Jitter 

a. Requirement — Horizontal jitter 2 mm or less (Sweep 
Magnified X50). 

b. Connect 1 -microsecond time marks from the time-mark 
generator to the VERTICAL +INPUT connector. 

c. Connect a 50-ohm cable from the time-mark generator 
trigger output connector to the EXTERNAL TRIG. IN con- 
nector. 

d. Set the SOURCE switch to EXT., the SWEEP TIME/CM 
to 5/i.SEC, and the HORIZONTAL DISPLAY switch to X50. 

e. Set the time-mark generator to supply 10-microsecond 
triggers, and adjust the LEVEL control to obtain a stable 
display. 

f. Use the HORIZONTAL POSITION to display the last 
marker of the magnified sweep. 

g. Check — Horizontal jitter 2 mm or less. 

h. Remove the time-mark generator signals. 



40. Check Z Axis Operation 

a. Requirement — Intensity modulation with a 10-volt 
signal. 

b. Change the HORIZONTAL DISPLAY switch to SWEEP 
NORMAL (XI), the SWEEP TIME/CM to 1 mSEC, and the 
LEVEL control clockwise to the FREE RUN position. 

c. Connect a 50-ohm cable from the Standard Amplitude 
Calibrator output connector to the CRT GRID binding post 
of the EXTERNAL INPUT connectors (on the rear panel of 
the Type 503). 

d. Set the Standard Amplitude Calibrator to supply a 10- 
volt square wave. 

e. Remove the strap connecting the CRT GRID and GND 
binding posts. 

f. Check — Intensity modulation of the trace should be 
visible. 

g. Replace the strap connecting the CRT GRID and GND 
binding posts, and remove the signal from the binding post. 

41 . Check Amplitude Calibrator 

a. Requirement — Amplitude accuracy, ±3%. 

b. Set the VERTICAL SENSITIVITY to 1 mV/CM, and the 
VERTICAL + and — INPUT switches to DC, and the LEVEL 
control to AUTO. 

c. Set the SWEEP TIME/CM to 20 /.SEC, and the HORI- 
ZONTAL DISPLAY to SWEEP NORMAL (XI). 

d. Set the Standard Amplitude Calibrator to supply a 5- 
millivolt square wave, and connect a 50-ohm cable from 
the Calibrator to the VERTICAL -(-INPUT connector. 

e. Connect a short patch cord from the 5 mV CAL. OUT 
connector to the VERTICAL — INPUT connector. The display 
will be the difference between the Standard Calibrator volt- 
age and the Type 503 CALIBRATOR voltage. 



© 
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f. Check — Trace separation at the vertical center of the 
display should not exceed 1.5 mm (3 % ). 

g. Change the VERTICAL SENSITIVITY switch to .1 VOLTS/ 
CM. 

h. Change the Standard Amplitude Calibrator to 0.5 
volts. 

i. Move the patch cord from the 5 mV CAL. OUT con- 
nector to the 500 mV CAL. OUT connector. 

j. Check — Trace separation at the display center not to 
exceed 1.5 mm (3%). 



42. Check Calibrator Symmetry 

a. Requirement — Ratio between adjacent half-cycles 2:1 or 
less. 

b. Change the VERTICAL +INPUT switch to GND. 

c. Change the SWEEP TIME/CM to .2 mSEC, and adjust 
the LEVEL control for a stable display. 

d. Rotate the SWEEP TIME/CM VARIABLE control counter- 
clockwise until one cycle of the calibrator waveform occu- 
pies 10 cm of the graticule. 



e. Check — The calibrator waveform symmetry should be 
within a ratio of 2:1 . 

43. Check Calibrator Frequency 

a. Requirement — Calibrator frequency 350 Hz ±50%. 

b. Return the SWEEP TIME/CM VARIABLE to CALIBRATED. 

c. Change the SWEEP TIME/CM to 1 mSEC. 

d. Check — The length of one calibrator cycle should be 
between 1.9 and 5.7 cm (350 Hz >50%). 

44. Check Calibrator Jitter 

a. Requirement — Horizontal jitter not more than 1.5 cm. 

b. Change the HORIZONTAL DISPLAY switch to X50. 
The INTENSITY may have to be increased to view the 
display. 

c. Rotate the HORIZONTAL POSITION control counter- 
clockwise to center the leading edge of the last cycle of 
the calibrator waveform. 

d. Check — Horizontal jitter not more than 1.5 cm. 

e. Disconnect all equipment. 
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SECTION 6 
CALIBRATION 



Type 503 



Introduction 

The Type 503 Oscilloscope is a stable instrument and 
should not require frequent calibration. However, it will 
be necessary to calibrate certain parts of the instrument 
when tubes or components are changed. Also, a periodic 
calibration is desirable from the standpoint of preventive 
maintenance. 

Apparent trouble in the instrument may be due to improper 
calibration of one or more circuits. Consequently this sec- 
tion of the manual should be used in conjunction with the 
Maintenance section during troubleshooting work. If trouble 
occurs in the instrument, be sure that it is not due to improper 
calibration before proceeding with more detailed trouble- 
shooting. 

In the instructions that follow, the steps are arranged in 
the proper sequence for a complete calibration of the instru- 
ment. Each numbered step contains the information required 
to make one adjustment or a series of related adjustments. 
Controls not mentioned in a given step are assumed to be 
set at the positions they were left in during the preceding 
step. 

If a single control requires adjustment, and the particular 
control is known, it can often be adjusted without calibrating 
the entire instrument, provided the control does not interact 
with other adjustments. In such cases, the control is adjusted 
in the normal manner, as described in the applicable cali- 
bration step. It may be necessary, however, to refer to the 
calibration steps immediately preceding the adjustment 
desired to determine the proper setting for the controls not 
mentioned in that step. Due to the interaction beween adjust- 
ments in the horizontal and vertical amplifiers, single adjust- 
ments in these circuits usually cannot be made. When ampli- 
fier adjustments are required, the entire amplifier should 
be calibrated. In addition, if the -100-volt supply is adjust- 
ed, the entire instrument must be calibrated. 

RECOMMENDED EQUIPMENT 

General 

The following list of equipment, or its equivalent, is recom- 
mended for complete calibration of the Type 503. Specifi- 
cations given are the minimum necessary for accurate cali- 
bration of this instrument. All test equipment is assumed to 
be correctly calibrated and operating within the original 
specifications. If equipment is substituted, it must meet or 
exceed the specifications of the original equipment. 

Special Test Equipment 

For the quickest and most accurate calibration, special 
calibration fixtures are used where necessary. All cali- 
bration fixtures listed under Recommended Equipment can 
be obtained from Tektronix, Inc. Order by part number 
through your local Tektronix Field Office or representative. 



1. Test Oscilloscope. Minimum vertical deflection factor, 
1 mV/div; bandwidth, DC to 450 kHz. Tektronix Type 503 
recommended. 

2. DC voltmeter. Calibrated to 1% accuracy at 12.6, 85, 
100 and 250 volts DC, within 3% accuracy at 3000 volts 
DC. For example, Simpson Model 260-5P, or Triplett Model 
630PLK. 

3. Variable autotransformer. Range, 105 VAC to 125 
VAC to at least 150 volts-amperes; with RMS meter. 

4. Square-wave generator. Range, 0.5 volts to 20 volts 
at 1 kHz; risetime, 120 nanoseconds or faster. Tektronix Type 
106 recommended. 

5. Constant-amplitude sine-wave generator. Signal fre- 
quencies, 50 kHz, 350 kHz, and 450 kHz; output 0 to 5 volts 
Tektronix Type 191 recommended. 

6. Standard Amplitude Calibrator. Accuracy, 0.25%; out- 
put, 5 mV to 100 volt square waves. Tektronix Calibration 
Fixture Part No. 067-0502-00 recommended. 

7. Time-mark generator. To provide markers from 1 /is 
through 5 seconds; accuracy, 0.2% or better. Tektronix Type 
184 recommended. 

8. 10X probe. Tektronix Type P6006, Part No. 010-0125-00 
recommended. 

9. 1 X probe with UHF connector. Tektronix Type P6027, 
Part No. 010-0070-00 recommended. 

10. Input time-constant normalizer, 47 pF, with UHF con- 
nectors. Tektronix Part No. 011-0068-00. 

11. 50 0 termination with UHF connectors, Tektronix Part 
No. 011-0045-00. 

12. 50 0 cables with UHF connectors. Tektronix Part No. 
012-0001-00 (2 required). 

13. Adapter, UHF T, Tektronix Part No. 103-0026-00. 

14. Adapter, GR to UHF female. Tektronix Part No. 017- 
0022 - 00 . 

15. Adapter, UHF quick-connect. Tektronix Part No. 003- 
0028-00 (2 required). 

16. Adapter, male BNC and female UHF. Tektronix Part 
No. 103-0032-00. 

17. Attenuator, 10:1 with UHF connectors. Tektronix Part 
No. 011-0031-00. 

18. Insulated alignment screwdriver. Tektronix Part No. 
003-0000-00. 

19. Insulated alignment tool. Tektronix Part No. 003- 
0003-00. 
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20. 6-inch jumper lead with miniature alligator clip ter- 
minals. 

21. 6-inch patch cord with banana plug terminals. Tek- 
tronix Part No. 012-0028-00. 

CALIBRATION RECORD AND INDEX 

This abridged Calibration Procedure is provided to aid 
in checking the operation of the Type 503. It may be used 
as a calibration guide by the experienced calibrator, or it 
may be used as a calibration record Since the step numbers 
and titles correspond to those used in the complete Calibra- 
tion Procedure, the following procedure serves as on index 
to locate a step in the complete Calibration Procedure. 
Characteristics ore those listed in the Characteristics section 
of the Instruction Manual. 

Type 503 Serial No. 

Calibration Date 

0 1. Adjust —100 Volt Supply. Page 6-6 

-100 volts, ±2%. 

□ 2. Check +12.6 Volt Supply. Page 6-7 

+ 12.6 volts, +0.63 volts (5%). 

□ 3. Check +100 Volt Supply. Page 6-7 

+ 100 volts, it 5 volts. 

© 



□ 4. Chock +250 Volt Supply. Page 6-7 

+250 volts, +12 5 volts. 

□ 5. Check —3000 Volt Supply. Page 6-7 

—3000 volts, ±150 volts. 

0 6. Check Power Supply Ripple ond Regulation. Page 6-8 

-100 volts, +2% from 105 to 125 VAC RMS; 120- 
Hz ripple not more than 15 mV. 

n 7. Check Focus and Astigmatism. Page 6-9 

Sharp, well-defined displays. 

□ 8 Check CRT Horizontal Trace Alignment. Page 6-9 

Trace parallel to the center horizontal graticule line 
Q 9. Check Horizontal Geometry. Page 6-9 

<1 mm bowing in the graticule area. 

0 10. Check Vertical Geometry. Page 6-9 

Maximum tilt 1 mm right or left. 

0 11. Check Focus. Page 6-10 

Optimum resolution of 1 mm markers. 

0 12. Adjust Magnifier Registration (Preliminary). Page 6-10 
Marker centering with R339 adjustment. 

0 13. Check Horizontal Drift (Preliminary). Page 6-10 
Display drift not more than 4 mm. 
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□ 14. Adjust Coarse DC Balance — Vertical. Page 6-10 

DC balancing by adjustment of R436. 

3 15. Adjust Coarse DC Balance — Horizontal. Page 6-10 

DC balancing by adjustment of R346. 

3 16. Adjust .2V/CM Gain — Vertical. Page 6-11 

Correct vertical amplifier gain. 

I I 17. Check Variable Control Ratio — Vertical. Page 6-12 

Ratio of <2.5:1. 

□ 18. Adjust 1 mV/CM Gain — Vertical. Page 6-12 

Correct vertical amplifier gain. 

I I 19. Adjust .2V/CM Gain — Horizontal. Page 6-12 

Correct horizontal amplifier gain. 

I I 20. Check Variable Control Ratio — Horizontal. Page 6-12 
Ratio of >2.5:1. 

I I 21. Adjust 1 mV/CM Gain — Horizontal. Page 6-12 

Correct horizontal amplifier gain. 

□ 22. Check Compression or Expansion — Horizontal. 

Page 6-13 

dr 1.5 mm compression or expansion with 2 cm signal. 

□ 23. Check Amplifier Balance — Horizontal (DC Common 

Mode Rejection). Page 6-13 

Horizontal Amplifier CMRR 100:1 and 50:1 with speci- 
fied inputs and sensitivities. 

I I 24. Check Compression or Expansion — Vertical. 

Page 6-13 

dr. 15 mm compression or expansion with 2 cm signal. 

3 25. Check Amplifier Balance — Vertical (DC CMRR). 

Page 6-13 

Common mode rejection ratio 100:1 and 50:1 with 
specified inputs and sensitivities. 

3 26. Check Attenuator Accuracy — Vertical +INPUT and 

-INPUT. Page 6 14 

Vertical deflection +1.5 mm with 5 cm signal (3%). 

□ 27. Check Attenuator Accuracy — Horizontal +INPUT and 

— INPUT. Page 6-14 

Horizontal deflection +1.5 mm with 5 cm signal (3%). 

(31 28. Re-check Trace Shift Due to Input Grid Current. 

Page 6-14 

Trace shift < 1 cm. 

3 29. Adjust Attenuator Compensation — Vertical. Page 6 15 

Waveform flat-topped; no more than 2% overshoot 
or rounding. 

I I 30. Adjust Attenuator Compensation — Horizontal. 

Page 6-18 

Waveform flat-topped; no more than 2% overshoot 
or rounding. 

31 31. Adjust Amplifier Phasing. Page 6-21 

Phase difference not more than 1 ° (1 mm). 

3*32. Check Common Mode Rejection Ratio. Page 6-23 



Horizontal/Vertical rejection ratio 100:1 with sensi- 
tivities and signals specified. 

3 33. Check Vertical Amplifier Frequency Response. 

Page 6-24 

< — 3 dB at 450 kHz. 

3 34. Check Horizontal Amplifier Frequency Response. 

Page 6-24 

< — 3 dB at 450 kHz. 

3 35. Adjust Sweep Stability. Page 6-25 

Free running trace at approximately 50 kHz rate. 

3 36. Check Triggering — External High Frequency. 

Page 6-26 

Correct triggering; see Calibration Procedure. 

3 37. Check Triggering — Internal High Frequency. 

Page 6-26 

Correct triggering; see Calibration Procedure. 

I I 38. Check Triggering — External (1 kHz Square Wave). 

Page 6-27 

Correct low frequency triggering. 

3 39. Check Triggering — Internal (1 kHz Square Wave). 

Page 6-27 

Correct low frequency triggering. 

I | 40. Check Line Triggering. Page 6-27 

Correct line frequency triggering. 

3 41. Adjust Sweep Timing — 1 mSEC/CM. Page 6-28 
Timing accuracy, +3% (2.4 mm in 8 cm). 

3 42. Adjust Sweep Length. Page 6-28 

Sweep length 10.2 to 10.8 cm. 

3 43. Adjust Sweep Timing — 10/i.SEC/CM. Page 6-28 

Timing accuracy, +3%. 

3 44. Adjust Sweep Timing — 1 /rSEC/CM. Page 6-29 
Timing accuracy, +3%. 

3 45. Check Variable Control Ratio. Page 6-29 

Sweep Time/cm Variable Control ratio >2.5:1. 

I I 46. Check Sweep Timing. Page 6-29 

Timing accuracy, +3% at all switch settings. 

3 47. Adjust Sweep Magnifier Registration. Page 6-29 
<0.5 cm horizontal shift. 

3 48. Re-check Horizontal Drift. Page 6-30 

Marker drift <4 mm after 30 seconds. 

[ ] 49. Check Magnifier Accuracy. Page 6-30 

Accuracy tolerance -t 5%. 

(31 50. Check Sweep Jitter. Page 6-30 

Horizontal jitter 2 mm or less. 

3 51 . Check Z-axis Operation. Page 6-31 

Intensity modulation with 10-volt signal. 

3 52. Adjust Amplitude Calibrator — 5 mV. Page 6-31 
Amplitude 5 mV +3%. 
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□ 53. Check Calibrator Accuracy— 500 mV. Page 6-31 

Amplitude 500 mV ±3%. 

Q 54. Check Calibrator Symmetry. Page 6-31 

Symmetry ratio not more than 2:1. 

L] 55. Check Calibrator Frequency. Page 6-31 

Frequency 350 Hz ±50%. 

Q 56. Check Calibrator Jitter. Page 6-31 

Horizontal Jitter not more than 1.5 cm. 

CALIBRATION PROCEDURE 

General 

In the following calibration procedure, a test equipment 
setup is shown for each major setup change. Complete 
control settings are listed following the first equipment setup. 
In subsequent setups, only the controls which have been 
changed from the preceding step are listed. Controls which 
are not shown on the setup list may be left in any position. 
If only a partial calibration is performed, start with the near- 
est setup preceding the desired portion. 



NOTE 

When performing a complete recalibration, best 
performance will be provided if each adjustment 
is made to the exact setting, even if the Check is 
within the allowable tolerance. 

The following procedure uses the equipment listed under 
Recommended Equipment. If substitute equipment is used, 
control settings or setup must be altered to meet the require- 
ments of the equipment used. 



Preliminary Procedure 

1. Remove the side covers from the Type 503. 

2. Connect the Type 503 to the autotransformer, and set 
the autotransformer to 117 volts. 

3. Turn the POWER AND SCALE ILLUM. control clock- 
wise and adjust the graticule illumination as desired. 

4. Allow the Type 503 to warm up for at least 5 minutes 
before proceeding further. 



NOTES 
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tig 6-3 Equipment letup far power tupply adjust and cherk. 



SLOPE 

COUPLING 

SOURCE 

LEVEL 

SWEEP TIME/CM 
VARIABLE 

INTENSITY 

HORIZONTAL DISPLAY 
VERTICAL 

SENSITIVITY 

VARIABLE 

POSITION 
+ INPUT 
-INPUT 
HORIZONTAL 
SENSITIVITY 
VARIABLE 

POSITION 

-fINPUT 

-INPUT 



+ 

AC 

INT. 

Counterclockwise (but 
not AUTO) 

1 mSEC 

CALIBRATED 
(fully clockwise) 

Fully counterclockwise 
SWEEP NORMAL (XI) 

.1 VOLTS/CM 
CALIBRATED 
(fully clockwise) 
Midrange 
DC 
GND 

.1 VOLTS/CM 

CALIBRATED 
(fully clockwise) 

Midrange 

GND 

GND 



1. Adjust — 100 Volt Supply O 

a. Test equipment setup is shown in Fig. 6-3. 

b. Set the DC voltmeter (item 2 of Recommended Equip- 
ment) to the appropriate scale, and connect the leads to 
the Type 503 chassis ground and tho —100 volt test point 
(see Fig, 6 4 for test point locotions). 

c. Check — Voltmeter reading of —100 volts, ±:2%. 




Fig. 6*4. Location of power supply lest points. 
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NOTE 

Do not adjust the — 100 ADJ. control unless one 
or more of the supply voltages are out of toler- 
ance, or unless a complete recalibration of the 
instrument is planned. 

d. Adjust R641 for a voltmeter reading of —100 volts. 
—100 ADJ. R641 is accessible on the left side of the instru- 
ment (see Fig. 6-5). 

NOTE 

Beginning with Serial Number 3140 and later, 
the physical appearance of some of the adjust- 
ing potentiometers was changed; the double- 
end adjusting feature was changed to single-end 
adjust. The functions remain the same. 




Fig. 6-5. Location of — 1 00 volt ad|u»tmont (loft tki# of initrv- 
montl . 



2. Check +12.6 Volt Supply 

a. Remove the meter lead from the —100 volt test point 
and set tbs meter scale for checking 12.6 volts. 

b. Connect the meter positive lead to the 12.6 volt test 
point (Fig. 6-5), and the negative lead to chassis ground. 

c. Check A meter reading of +12.6 volts, ±0.63 

volts (5%). 

3. Check +100 Volt Supply 

a. Change the meter scale for a 100-volt reading. * t 

b. Connect tbs positive meter lead to the +100 volt test 
point (Fig. 6-5). 

c. Check — A meter reading of +100 volts, ±5 volts. 

4. Check +250 Volt Supply 

a. Set the meter scale for a 250-volt reading 

b. Connect the meter leod to the +250-volt test point 
(Fig. 6-5). 

c. Check — A meter reading of +250 volts, ±12.5 volts 

5. Check — 3000 Volt Supply 

a. Romove the meter lead from the +250-volt lest point. 

b. Set the meter to the scale for reading 3000 volts. 

c. Connect the negative meter leod to the —3000 volt 
test point (Fig. 6-5), and the positive meter lead to chassis 
ground. 

d. Check— A meter reading of —3000 volts, ±150 volts. 

e. Remove the meter leads. 



NOTES 
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Fig. A-6. tell equipment telup lor powei tupply tipple and legulation (heck. 



6. Check Power Supply Ripple and Regulation 

o. Test equipment sotup is shown in Fig. 6-6. The Type 
503 control settings remain as in Stop 1. 

b. Set the DC voltmeter to the appropriate scale and 
connect the leads to the 100 volt test point and chassis 
ground. 

c. Set the tost oscilloscope vertical deflection sensitivity 
to 10 millivolts/cm, AC coupled, and the sweep time/cm 
to 5 milliseconds/cm. 

d. Conned the IX probe to tho —100 volt tost point. 

e. Vary the autotransformcr output voltage between 105 
and 125 volts while monitoring the DC voltmeter and the 
test oscilloscope. 

f. Check — The 100 volt supply should remain within 

the ±2% tolerance from the 105 to 125 V setting of the 
outotransformer; the 120-Hz ripple should not exceed 15 
millivolts. 

g. Repeat steps (b) through (e) for the +12.6 V, + 100V, 
and + 250V supplies, checking for regulation ond 120 Hz 
ripple tolerance os indicated in Table 6-1. 

CAUTION 

Do not attempt to check the ripple on the — 3000 

volt supply, as the input voltage rating on the test 

oscilloscope will be exceeded. 

h. Move the 1 X probe to the —100 V test point indicated 
in Fig. 6-7. (The test points indicated in the figure were 
selected to avoid excessive 30 kHz ripple from the 30 kHz 
power oscillator.) 



TABLE 6-1 



Power 

Supply 

Voltage 


Voltage 

Tolerance 


Ripple 

Tolerance 






120 Hz 


30 kHz 


-100 V 


±2 V 


15 mV 


5 mV 


+ 12.6 V 


±1.26V 


15 mV 


5 mV 


+ 100V 


±$V 


15 mV 


5 mV 


+ 250 V 


±12.5 V 


50 mV 


20 mV 




Fig. 6 -7. Test point locations for checking 30 kHz power supply 
ripple. 
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i. Change the test oscilloscope Time/cm switch to 0.1 
milliseconds. 

j. Set the autotransformer output to 117 V. 

k. Check — No more than 5 mV of 30 kHz ripple. 

l. Repeat steps (h) and (k| for the + I00V, and +250 V, 
referring to Fig. 6-7 for the location of the test points. 

m. Check — 30 kHz ripple tolerance as indicated in Table 

6-1. 



n. Connect the test probe to pin 12 of V344. (See Fig. 
6-8 for lest point location). 

NOTE 

For instruments prior to Serial Number 6997, the 
+ 12.6V test point is at pin 4 of the type 6DJ8 
V344. 

o. Check--No more than 5 mV of 30 kHz ripple. 

p. Disconnect the DC voltmeter leads and the 1 X probe. 




Fig. 6-8 Location of to»t point for 30 kHz ripplo chock on + 13.6V 
supply. 



7. Check 2nd Adjust Focus and Astigmatism 

a. Change the TRIGGER LEVEL control to the FREE RUN 
(fully clockwise) position. 

^ b. Rotate the FOCUS control fully clockwise. 

c. Set the HORIZONTAL DISPLAY switch to the HORIZ. 
AMPLIFIER (SWEEP DISABLED) position. 

Make this adjustment only on instruments having serial number 
000270 or higher. On instruments having serial numbers lower 
than 000270, the ASTIGMATISM control is located on the front 
panel and is easily adjusted during operation of the oscilloscope. 



d. Slowly increase the INTENSITY (clockwise rotation) 
until a defocused spot is visible. It may be necessary to 
adjust the HORIZONTAL and VERTICAL POSITION controls. 

e. Check — The defocused spot should be round or slight- 
ly elliptical. 

f. Adjust ASTIG. R864 (Fig. 6-9) for as round a spot as 
possible. 

g. Adjust the FOCUS control for a sharply focused spot 
while decreasing the INTENSITY to avoid damage to the 
CRT phosphor. 

8. Adjust CRT Horizontal Trace Alignment O 

o. Change the HORIZONTAL DISPLAY switch to SWEEP 
NORMAL (XI), and increase the INTENSITY for a normal 
display. 

b. Check — Trace parallel to the center horizontal grati- 
cule line. 

c. Adjust the CRT rotation knob (Fig. 6-9) until Ihe trace 
is parallel to the center horizontal graticule line. 

NOTE 

Steps 9, 10, and 11 are lo be performed only if 

the CRT has been replaced in the instrument. 




Fig. 6-9. CRT alignment and ofttigmatiim adjustment control loco- 
tloni. 



9. Check Horizontal Geometry 

a. With the VERTICAL POSITION control, position the 
trace over the entire graticule area. 

b. Check— Not more than 1 mm bowing in the graticule 
area. 

10. Check Vertical Geometry 

a. Change the SWEEP TIME/CM switch to .5mSEC. 

b. Set the time-mark generator (item 7 of Recommended 
Equipment) to supply 1 -millisecond markers, and connect 
a 50-ohm cable from the marker output to the Type 503 
VERTICAL +INPUT connector. 



© 
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c. Adjust the VERTICAL SENSITIVITY switch and VARI- 
ABLE control so that the markers fill the vertical graticule 
area, and turn the TRIGGER LEVEL fully counterclockwise 
to AUTO. 

d. Adjust the SWEEP TIME/CM switch and VARIABLE 
control for 1 marker/cm. 

e. Change the time-mark generator output to 0.1 milli- 
second. The display should now consist of markers 1 mm 
opart filling the graticule area. 

f. Check — Moximum tilt of vertical markers not to exceed 
I mm right or left of vertical graticule lines. 

1 1 . Check Focus 

a. Adjust FOCUS control for optimum focus. 

b. Check— 1 -mm markers should be resolved over entire 
graticule area with optimum setting of FOCUS control. 

c. Return the VERTICAL and SWEEP TIME/CM VARIABLE 
controls to CALIBRATED 

12. Adjust Magnifier Registration O 

(Preliminary) 

a Change the SWEEP TIME/CM to I mSEC. 

b. Change the time mark generator to supply 5-millisec- 
ond markers. 

c. Adjust the VERTICAL SENSITIVITY and VARIABLE con- 
trol to display markers 3 cm in amplitude. 

d. Change the HORIZONTAL DISPLAY switch to X50. 

e. With the HORIZONTAL POSITION control, center the 
middle markers to the graticule center vertical line. 

f. Chango the HORIZONTAL DISPLAY switch to SWEEP 
NORMAL (XI). 

g. Adjust SWP/MAG REGIS. R339 to re-center the middle 
marker to the graticule center vertical line. 

13. Check Horizontal Drift — Preliminary 

a. Change the HORIZONTAL DISPLAY switch to X50. 

b. Check — The magnified display should not drift more 
than 4 mm. 

c. Chonge the HORIZONTAL DISPLAY switch to SWEEP 
NORMAL (XI), ond remove the time-mark generator signal. 

d. Return the VERTICAL SENSITIVITY VARIABLE control 
to CALIBRATED. 

14. Adjust Coarse DC Balance — Vertical O 

a. Set the TRIGGER LEVEL control clockwise to FREE 
RUN. 

b. Change the VERTICAL SENSITIVITY switch to .2 VOLTS/ 
CM. and the VERTICAL + INPUT to GND. 

c. Center the Vertical POSITION control knob. 

— d. Set the DC BAL control to midrange ^found by rotat- 
ing the knob fully clockwise and counterclockwise,- then set- 
ting to the approximate midrange). 



e. Position the trace to the center horizontal line with 
the Vertical POSITION control. 

f. Change the Vertical SENSITIVITY switch to 50mV/CM. 

g. Re-center the trace with the COARSE DC BAL. (VERT.) 
R436. See Fig. 6-10 for R436 location. 




Fig. 6-10. location of Coarto DC Balanco adjustments, (loft side). 

NOTE 

In some cases, it may be necessary to re-center 
the trace with the DC BAL control if R436 does not 
bring the trace to the graticule center line. 

h. Change tho Vertical SENSITIVITY switch to lOmV/CM. 

i. Re-center the trace with the COARSE DC BAL control, 
using the DC BAL control if rreccssary. 

j. Change the Vertical SENSITIVITY switch to 1 mV/CM. 

k. Ropcat step i. 

l. Change the Vertical SENSITIVITY switch to 50 mV/CM; 
note the position of the trace. 

m. Chonge the Vertical SENSITIVITY switch to 1 mV/CM. 

-- n. With the DC BAL control, position tho Iraco to the 
some point noted in step 1. 

15. Adjust Coarse DC Balance — Horizontal O 

a. Decrease the trace intensity, to avoid CRT phosphor 
damage when the sweep is removed (next step). 

b. Set the HORIZONTAL DISPLAY switch to HORIZ. 
AMPLIFIER (SWEEP DISABLED), ond set the HORIZONTAL 
SENSITIVITY to .2 VOLTS/CM. 

c. Center the Horizontal POSITION control knob. 

d. Repeat steps 14d through 14n, using the appropriate 
Horizontal SENSITIVITY and POSITION controls. The dis- 
play will be a spot, positioned horizontally by the Hori- 
zontal DC BAL, COARSE DC BAL. (HORIZ.) R346, and Hori- 
zontal POSITION controls. 

e. After completing step I4n, return the HORIZONTAL 
DISPLAY switch to SWEEP NORMAL (XI), and adjust the 
trace to normal viewing intensify. 
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Fig. 6-11. T»»l Mtup ter Vertical and Horlionlal amplifier gain odjuftmenlt 



Control Settings: 
VERTICAL 



SENSITIVITY 


.2 VOLTS/CM 


VARIABLE 


CALIBRATED 


+ INPUT 


GND 


-INPUT 


GND 


POSITION 


Centered 


HORIZONTAL 




SENSITIVITY 


.2 VOLTS/CM 


VARIABLE 


CALIBRATED 


4 INPUT 


GND 


-INPUT 


GND 


POSITION 


Centered 


HORIZONTAL DISPLAY 


SWEEP NORMAL (XI) 


LEVEL 


FREE RUN 



16 Adjust .2 V/CM Gain — Vertical © 

a. Tho test setup is shown in Fig. 6-11. 

b. Set the Standard Amplitude Calibrator for a 1-volt 
square-wave output. 

c. Connect the Standard Amplitude Calibrator output 
through a BNC to UHF adapter, a 50 n cable and quick- 
connect adapter (item 15 of Recommended Equipment) to 
the- Type 503 VERTICAL 4 INPUT connector, and change 
the VERTICAL + INPUT switch to DC. 

d. Adjust the SWEEP TIME/CM switch to a setting which 
will present an easily-viewed display with a minmum of 
flicker (.1 mSEC or 50 /rSEC). 

e. Center the display in the graticule viewing area with 
the VERTICAL POSITION control. 

f. Check— The display amplitude should be 5 cm ±1.5 
mm. 

g. Adjust ,2 V GAIN ADJ. (VERT.) R478 for a display 
amplitude of 5 cm. (See Fig. 6-12 for R478 location.) 
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Fig. 6*1? Location of .? V Vortical and Horivontal gain ad|ust- 
mtntt. 



17. Check Variable Control Ratio — Vertical 

a. Rotate the VARIABLE control folly counterclockwise. 

b. Check — The display amplitude should bo 2 cm or less, 
indicating a ratio of >2.5:1. 

c. Return the VARIABLE control to the CALIBRATED posi- 
tion. 

18. Adjust 1 mV/CM Gain — Vertical © 

a. Change the Standard Amplitude Calibrator output 
to 5 millivolts. 

b. Change the VERTICAL SENSITIVITY switch to I mV/CM, 
and adjust the VERTICAL POSITION control to conler the 
display, if necessary. 

c. Check Display amplitude of 5cm, ±1.5 mm (3%). 

d. Adjust 1 MV GAIN ADJ. (VERT.) R460 for a disploy 
amplitude of 5 cm. (See Fig. 6-13 for R460 location.) 

e. Interaction — The .2 V and 1 mV gain adjustments inter- 
act. Repeat steps 16 (b), (e), (f), and (g) and steps 18 (a) 
through (d) until no further adjustments are necessary. 

19. Adjust .2 V/CM Gain — Horizontal © 

a. Set the VERTICAL -f INPUT selector switch to GND. 

b. Set the HORIZONTAL + INPUT switch to DC. 

c. Set the HORIZONTAL DISPLAY switch to HORIZ. 
AMPLIFIER (SWEEP DISABLED) 

CAUTION 

Whenver the sweep is disabled, check that the CRT 
beam INTENSITY control is adjusted to prevent 
damage to the CRT phosphor. 



d. Set the Standard Amplitude Calibrator to supply a 
1-volt square wave, and connect the signal to the HORI- 
ZONTAL + INPUT connector. 

e. Set the HORIZONTAL SENSITIVITY switch to .2 VOLTS/ 

CM. 

f. The display should now consist of two dots spaced 
horizontally in the graticule area. Center the display with 
the HORIZONTAL POSITION control. 

g. Check — The dot spacing should be 5cm -H.5mm, 

h. Adjust .2 V GAIN ADJ. (HORIZ.) R378 to obtain dot 
spacing of 5 cm. (See Fig. 6-12 for location of R378) 

20. Check Variable Control Ratio — Horizontal 

a. Rotate the VARIABLE control fully counterclockwise. 

b. Check — Dot spacing <2 cm, indicating a ratio of 
2.5:1 or better. 

c. Return the VARIABLE control to CALIBRATED. 

21. Adjust 1 mV/CM Gain — Horizontal O 

a. Set the Standard Amplitude Calibrator output to 5 
millivolts. 

b. Change the HORIZONTAL SENSITIVITY switch to 1 
mV/CM. 

c. Tho display should again consist of two dots spaced 
horizontally. Center the display with the HORIZONTAL 
POSITION control. 

d. Check -Dot spacing of 5 cm ±1.5 mm. 

e. Adjust I MV GAIN ADJ. (HORIZ ) R360 for dot spac- 
ing of 5 cm. (See Fig. 6-13 for R360 location.) 

f. Interaction — The .2 V and 1 mV gain adjustments inter- 
act. Repeot steps 19 (c) through (h), and steps 21 (a) through 
(e) until no further ad|ustment is necessary. 




Fig. 6-13. Location of 1 mV Vortical and Horizontal gain adjust- 
ments. 
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22. Check Compression or Expansion — 
Horizontal 

a. Check that the SENSITIVITY switch is set to .2 VOLTS/ 
CM. 

b. Change the Standard Amplitude Calibrator to .5 V 
output. 

c. With the VARIABLE control, adjust the dot spacing 
for exactly 2 cm, and center the display horizontally and 
vertically. 

d. With the HORIZONTAL POSITION control, move the 
right-hand dot to the 10-cm vertical graticule line. 

e. Check — Dot spacing 2 cm ±1.5 mm. 

f. Move the left-hand dot to the left edge (0-cm) of the 
graticule. 

g. Check — Dot spacing 2 cm ±1.5 mm. 

h. Return the VARIABLE control to CALIBRATED. 



23. Check Amplifier Balance — Horizontal (DC 
Common Mode Rejection) 

a. Connect an additional 50-ohm cable to the Standard 
Amplitude Calibrator output, using a UHF T adapter, and 
a quick-connect adapter on the output end of the cable. 

b. Set the HORIZONTAL — INPUT connector to DC, and 
connect the cable added in step (a) to the —INPUT con- 
nector. 

c. Change the Standard Amplitude Calibrator output to 
5 volts, and the HORIZONTAL SENSITIVITY switch to .2 
VOLTS/CM. 

d. The display will be two dots spaced horizontally. With 
the HORIZONTAL POSITION control, move the display to 
the right-hand and then to the left-hand vertical graticule 
line. 

e. Check — The total horizontal amplitude of the display 
should not exceed 2.5 mm anywhere in the graticule area 
(CMRR 100:1). 

f. Change the Standard Amplitude Calibrator output to 
0.5 volts, and the HORIZONTAL SENSITIVITY switch to 
1 mV/CM, and repeat step (d). 

g. Check — The horizontal amplitude of the display should 
not exceed 5 gjrT anywhere in the graticule area. 

Vv'-'V- 

h. Change the HORIZONTAL SENSITIVITY switch to .5 
VOLTS/CM, and the Standard Amplitude Calibrator to 50 
volts, and repeat step (d). 

i. Check — The horizontal amplitude of the display should 
not exceed 2«rr anywhere in the graticule area, (50:1 
CMRR). /*- ' 

j. Change the HORIZONTAL SENSITIVITY switch to 5 
VOLTS/CM and the Calibrator output to 100 volts; repeat 
step (d). 

k. Check — The horizontal amplitude of the display should 
not exceed 4 mm anywhere in the graticule area. 



ft 

24. Check Compression or Expansion — Vertical 

a. Set the Standard Amplitude Calibrator to .5 volts, and 
change the HORIZONTAL ± and — INPUT switches to 
GND. 

b. Move the Standard Amplitude Calibrator signal from 
the HORIZONTAL +INPUT connector to Sh. VERTICAL 
+ INPUT connector, and change the VERTICA. -fINPUT 
switch to DC. 

c. Set the VERTICAL SENSITIVITY switch to .2 VOLTS/ 
CM. 

d. The display should consist of two dots spaced verti- 
cally. With the VERTICAL VARIABLE control, adjust the dot 
spacing for exactly 2 cm, and center the display vertically. 

e. Move the display to the top 2 cm of the graticule. 

f. Check — Dot spacing 2 cm ±1.5 mm. 

g. Move the display to the bottom 2 cm of the graticule. 

h. Check — Dot spacing 2 cm ±1.5 mm. 

i. Return the VARIABLE control to CALIBRATED. 

25. Check Amplifier Balance — Vertical 
(DC CMRR) 

a. Move the Standard Amplitude Calibrator signal from 
the HORIZONTAL — INPUT connector to the VERTICAL 
— INPUT connector. 

b. Change the Calibrator signal to 5 volts, and set the 
VERTICAL -INPUT switch to DC. 

c. Change the HORIZONTAL DISPLAY switch to SWEEP 
NORMAL (XI), and center the display vertically and hori- 
zontally. It may be necessary to adjust the INTENSITY con- 
trol. 

d. With the VERTICAL POSITION control, move the dis- 
play to the top line of the graticule, and then to the bot- 
tom line of the graticule. 

e. Check — Trace separation not to exceed 2.5 mm (CMRR 

100 : 1 ). 

f. Change the VERTICAL SENSITIVITY to 1 mV/CM, and 
change the Standard Amplitude Calibrator output to 0.5 
volt. 

g. Repeat step (d). 

h. Check — Trace separation not to exceed 5 cm. 

NOTE 

A typical display is shown in Fig. 6-14. The trace 

separation is indicated at the low-frequency por- 
tion of the square-wave signal. 

i. Change the VERTICAL SENSITIVITY switch to .5 VOLTS/ 
CM and the Standard Amplitude Calibrator output to 50 
Volts. 

j. Check — Trace separation not to exceed 2 cm any- 
where within the graticule area. 

k. Change the VERTICAL SENSITIVITY switch to 5 VOLTS/ 
CM and the Standard Amplitude Calibrator output to 100 
Volts. 

l. Check — Trace separation not to exceed 4 mm any- 
where within the graticule area. 
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Fig. 6-14. Typical display, amplifier balance check (DC common- 
mode rejection ratio) — vertical amplifier; 1 mV/CM sensitivity. 



26. Check Attenuator Accuracy — Vertical 
+ Input and — Input 

a. Set the VERTICAL — INPUT switch to GND. 

b. Change the Standard Amplitude Calibrator output to 
5 mV, and change the VERTICAL SENSITIVITY switch to 1 
mV/CM. 

c. Check — Vertical deflection of 5 cm ±1.5 mm. 

d. Set the Standard Amplitude Calibrator output and 
VERTICAL SENSITIVITY switch as indicated in Table 6-2, 
checking for the deflections listed. 

e. Change the VERTICAL +INPUT switch to GND, and 
change the VERTICAL — INPUT switch to DC. 



e. Change the HORIZONTAL -f INPUT switch to GND, 
and change the HORIZONTAL — INPUT switch to DC. 

f. Repeat step 26 (d) using the HORIZONTAL SENSI- 
TIVITY switches. The display will be 2 dots. 

g. Remove the Standard Amplitude Calibrator signal. 

h. Return the HORIZONTAL DISPLAY switch to SWEEP 
NORMAL (XI). 



TABLE 6-2 



SENSITIVITY 

Setting 



Std. Amplitud 
Calibrator 



1 mV/CM' 2 

2 mV/CM 
5 mV/CM 
10 mV/CM 
20 mV/CM 
50 mV/CM 

.1 VOLTS/CM 
.2 VOLTS/CM 2 
.5 VOLTS/CM 

1 VOLTS/CM 

2 VOLTS/CM 
5 VOLTS/CM 
10 VOLTS/CM 
20 VOLTS/CM 



5 mV 
10 mV 
20 mV 
50 mV 
0.1 V 
0.2 V 
0.5 V 

1 V 

2 V 
5 V 
10 V 
20 V 
50 V 
100 V 



Deflection 



5 cm ±1.5 mm 
5 cm ±1.5 mm 

4 cm ±1 .2 mm 

5 cm ±1.5 mm 



5 cm ±1.5 mm 

4 cm ± 1 .2 mm 

5 cm ±1.5 mm 
5 cm ±1.5 mm 

4 cm ± 1 .2 mm 
5cm ±1.5mm 

5 cm ±1.5 mm 

4 cm ±1.2 mm 

5 cm ±1.5 mm 
5 cm ±1.5 mm 



'Adjusted previously. 



f. Repeat step (d). 



27. Check Attenuator Accuracy — Horizontal 
+ Input and — Input 

a. Move the two 50 fi cables from the VERTICAL -(-IN- 
PUT and — INPUT connectors to the HORIZONTAL -(-IN- 
PUT and — INPUT connectors. 

b. Check that the HORIZONTAL -(-INPUT switch is set 
to DC, and the — INPUT switch is set to GND. 

c. Change the HORIZONTAL DISPLAY switch to HORIZ. 
AMPLIFIER (SWEEP DISABLED), and adjust the INTENSITY 
as desired. 

d. Repeat step 26 (d) using the HORIZONTAL SENSI- 
TIVITY switches. The display will be 2 dots. 



28. Check Trace Shift Due to Input Grid Current 

a. Set the VERTICAL and HORIZONTAL + and -INPUT 
switches to GND. 

b. Set the VERTICAL and HORIZONTAL SENSITIVITY 
switches to 1 mV/CM. 

c. With the short patch cord (item 20 of Recommended 
Equipment) ground the VERTICAL -(-INPUT connector. 

d. Change the VERTICAL -(-INPUT switch to AC. 

e. Check — Trace shift not more than 1 cm. 

f. Repeat steps (c), (d), and (e) with the VERTICAL — IN- 
PUT connector, and the HORIZONTAL -(- and — INPUT 
connectors. 

g. Remove the patch cord. 
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Fig. 6-15. Equipment telwp for adjusting Vertical Amplifier attenuator compeniation. 



Control Settings; 

TRIGGER 

SLOPE 

COUPLING 

SOURCE 

LEVEL 

SWEEP TIME/CM 
VARIABLE 

HORIZONTAL DISPLAY 

VERTICAL 
SENSITIVITY 
VARIABLE 
+ INPUT 
-INPUT 



AC 

INT. 

FREE RUN 
2 mSEC 
CALIBRATED 
SWEEP NORMAL (XI) 

.2 VOLTS/CM 

CALIBRATED 

DC 

GND 



c. Connect the generator output through a 50ohm ter- 
mination, (or a X10 attenuator), a 50-ohm cable, and a 47 
pF Input Time-constant Normalizer to the Vertical + IN- 
PUT, in the order given. 



NOTE 

To attain the desired deflection it will be neces- 
sary to add or remove the 50-ohm termination 
and/or the XI 0 attenuator. This will not affect 
the accuracy of the time-contsant adjustments. 

d. Adjust the generator output for a display 3 cm in 
amplitude, and center the display in the graticule viewing 
area. 



29. Adjust Attenuator Compensation — O 

Vertical 

a. The equipment setup is shown in Fig. 6-15. 

b. Set the square-wave generator (item 4 of Recommend- 
ed Equipment) to supply o 1-kHz square wave. 



e. Rotate the LEVEL control counterclockwise to obtain 
a stable display (near 0). 

f. Check — Optimum square-wave with flat top (see Fig. 
6-16 A and B for typical displays). 

g. Adjust C416 for optimum square-wave with flat top. 
Fig. 6-18. 
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Fig. 6-16. Typical displays. Vertical Amplifier attenuator compensation adjustments; 1 kHz square-wave input; sweep speed, 2 milliseconds/ 



h. Change the VERTICAL SENSITIVITY switch to .5 VOLTS/ 
CM, and adjust the generator output for a 3-cm display. 

i. Check — Optimum flat top on square wave display. 

j. Adjust C415B for a level flat top. 

k. Change the SWEEP TIME/CM to .1 mSEC. 

l. Check — Square front corner on waveform, with no 
overshoot or rounding exceeding 2% of display amplitude. 

m. Adjust C415C for optimum front corner waveform. 
A typical display of fast time-constant adjustment is shown 
in Fig. 6-17. 



n. Change the SWEEP TIME/CM switch to 2 mSEC. 

o. Change the VERTICAL SENSITIVITY switch to 5 VOLTS/ 
CM, and adjust the generator output to maintain a 3-cm 
display. (It may be necessary to remove attenuation to 
obtain sufficient generator output signal.) 

p. Check — Optimum flat top on square-wave display 
as in Fig. 6-16 (B). 

q. Adjust C414B to obtain optimum level and flat top. 

r. Change the SWEEP TIME/CM switch to .1 mSEC. 
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(A) C41 6 misadjusted IB) C416 correctly adjusted 



Fig. 6-17. Typical displays. Vertical Amplifier attenuator compensation adjustments; 1 kHz square-wave input; sweep speed, 0.1 milliseconds/ 
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s. Check — Square front corner on waveform, with over- 
shoot or rounding not exceeding 2% of display amplitude. 

t. Adjust C414C for optimum front corner of waveform. 



x. Repeat the procedure outlined in steps (d) through (u), 
referring to Table 6-3 for control seftting adjustments re- 
quired, and waveform tolerances. The VERTICAL — INPUT 
attenuator adjustment locations are shown in Fig. 6-18. 



u. Check the square wave response in all remaining 
VERTICAL SENSITIVITY switch positions, alternately switch- 
ing between the 2 mSEC and .1 mSEC positions of the 
SWEEP TIME/CM switch. 



NOTE 

All attenuator compensation adjustments or checks 
are made with a display amplitude of 3 cm. Insert 
or remove attenuation and/or adjust the signal 
generator output to maintain this display ampli- 
tude. 



v. Change the SWEEP TIME/CM switch to 2 mSEC. 

w. Change the VERTICAL + INPUT switch to GND, the 
VERTICAL INPUT switch to DC, and move the generator 
signal from the VERTICAL —INPUT connector to the VER- 
TICAL —INPUT connector. 




Fig. 6-18 Attenuator compensation adjustment locations, Vertlcol 
Amplifier (left 



TABLE 6-3 



Input 


Attenuator 

Setting 


TIME/CM 

Setting 


Adjust 


Tolerance 


VERTICAL + 


.2 VOLTS/CM 


?rrSIC 


C416 


Aberrations not 
more than 2% 
of display am- 




.5 VOLTS/CM 


2 trsrc 


C415B 




.5 VOLTS/CM 


.1 mSEC 


C41 5C 


plilude in all at- 
tenuator posi- 
1 lions. 




| 5 VOLTS/CM 


2 mSEC 


C414B 




j 5 VOLTS/CM 


.1 mSEC 


C4uc 




VERTICAL - 


j .2 VOLTS/CM j 


2 mSEC 


C-tOA 






j .5 VOLTS/CM 1 


2 mSEC 


C405B 






| .5 VOLTS/CM | 


.1 mSEC 


C405C 






5 VOLTS/CM 


2 mSEC 


C404B 






5 VOLTS/CM 


.1 mSEC 


C404C 





NOTES 




Calibration — Type 503 




Fig 6-19. Te»t ••tup for Hotiiontal Amplifier attenuator compeniallon odjuttmenM. 



Control Settings: 

TRIGGER 

SLOPE 

COUPLING 

SOURCE 

LEVEL 

SWEEP TIME/CM 
VARIABLE 

HORIZONTAL DISPLAY 

VERTICAL 
SENSITIVITY 
VARIABLE 
+ INPUT 
-INPUT 

HORIZONTAL 

SENSITIVITY 

VARIABLE 

+INPUT 

-INPUT 



+ 

AC 

EXT. 

FREE RUN 
2 mSEC 
CALIBRATED 
HORIZ. AMPLIFIER 
(SWEEP DISABLED) 

1 VOLTS/CM 
CALIBRATED 
DC 
GND 

.2 VOLTS/CM 

CALIBRATED 

DC 

GND 



30. Adjust Attenuator Compensation — O 

Horizontal 

a. Test setup is shown in Fig. 6-19. 

b. Connect a short jumper lead between R1 44 and the 
— 100V supply, as shown in Fig. 6-20. 



d. Connect a I -kHz square-wave signal from the squoro- 
wave generator through a 50-ohm termination, a 50-ohm 
cable, a UHF T connector, and a 47 pF Input Time-constant 
Normalizer to the HORIZONTAL f INPUT connector, in 
the order given. 




c. Connect a 10X probe from the VERTICAL + INPUT 
connector to pin 8 of VI 60, as shown in Fig. 6-20. 



Fig. 6-20. Method of obtaining sawtooth waveform for Horiiontal 
Amplifier attenuator adjustments. 
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e. Connect a 50-ohm coble from the UHF T connector 
to the EXTERNAL TRIG. IN connector. 

f. Rotate the LEVEL control to a point near 0 to obtain 
a stable display, similar to Fig. 6-22. 

g. Adjust the generator output for a 3-cm spacing hori- 
zontally, and center the display with the HORIZONTAL 
POSITION control. 

NOTE 

To attain the desired deflection it will be neces- 
sary to add or remove the 50-ohm termination 
and/or the XI 0 attenuator. This will not affect 
the accuracy of the time-constant adjustments. 

h. Check— For an optimum square wave with flat top, 
similar to Fig. 6-22 (B). 

i. Adjust C306 for an optimum square wave with flat 
top. (See Fig. 6 21 for adjustment locations.) 

j. Change the HORIZONTAL SENSITIVITY switch to .5 
VOLTS/CM, and adjust the generator output for a 3-cm 
display. 

k. Check — For an optimum square wave with a flat top, 
as in step (i). 

I Adiust C305B for best square wove with a flat top. 

m. Change the SWEEP TIME/CM switch to .1 mSEC. 

n. Check Square front corner on waveform, with over- 
shoot or rounding not exceeding 2% of the display ampli- 
tude. (Sec Fig. 6 23 for typical displays.) 

o. Adjust C305C for wavoform front corner with mini- 
mum aberrations. 



p. Change the HORIZONTAL SENSITIVITY switch to 5 
VOLTS/CM 



q. Change the SWEEP TIME/CM to 2 mSEC, and adjust 
the display for a horizontal deflection of 3 cm. Remove 
attenuation as necessary to maintain a 3-cm display. 




Fig 6-11. Hoilionlal Amplifier attenuator compensation adjustment 
location (Instrument right sldel. 



r. Check — For optimum squarc-wavo level and flat top. 

s. Adjust C304B for optimum square-wave level and flat 
top. 

t. Change the SWEEP TIME/CM to 1 mSEC. 





I A) C306 misadjusted 



IB) C306 correctly adjusted 



Fig. 6-22. Typical display, Horixontol Amplifier attenuator compensation adjustments; 1 kHz square-wave input, SWEEP TIME/CM switch 
setting. 2 mSEC. 






Calibration — Type 503 



















■ 


■ 




i 


i 






■ 
















1 


1 






■ 










i 






i 


i 






■ 














1 


1 






■ 














i 


i 






■ 














1 


1 






■ 














i 


i 






i 


i 














1 


1 






1 






















i 


i 




















1 


I 














■ 






1 


i 














■ 






1 


1 














■ 






1 


i 














■ 






1 


1 














■ 






i 


i 














■ 






1 


1 























Fig. 6-23. Horizontal Amplifier attenuator compensation; 1 kHz square-wave input; SWEEP TIME/CM switch setting, .1 mSEC. 



u. Check — Square wave front corner, with overshoot or 
rounding not exceeding 2% of display amplitude. 

v. Adjust C304C for optimum square wave front corner. 

w. Check the square-wave response in all remaining HORI- 
ZONTAL SENSITIVITY switch positions, alternately switch- 
ing between the 2 mSEC and .1 mSEC positions of the SWEEP 
TIME/CM switch. 

NOTE 

All attenuator compensation adjustments or checks 
are made with a display amplitude of 3 cm. Insert 
or remove attenuation, or adjust the signal genera- 
tor output to maintain this signal amplitude. 



x. Change the SWEEP TIME/CM switch to 2 mSEC, and 
the SLOPE switch to — . 

y. Change the HORIZONTAL +INPUT switch to GND, 
the HORIZONTAL — INPUT to DC, and move the Time- 
constant Normalizer to the HORIZONTAL —INPUT con- 
nector. 

z. Repeat the procedure outlined in steps (h) through 
(y), referring to Table 6-4 for control settings, adjustments 
required, and waveform tolerances. The HORIZONTAL 
— INPUT attenuator adjustment locations are shown in Fig. 
6 - 21 . 

aa. Remove the generator signal, the 10X probe, the 
Input Time-constant Normalizer, and all cables and leads. 



TABLE 6-4 



| Attenuator 
Input Setting 


TIME/CM 

Setting 


Adjust 


Tolerance 


HORIZONTAL + .2 VOLTS/CM 


2 mSEC 


C306 


Aberrations not 
more than 2% 
of display am- 
plitude in all at- 
tenuator posi- 
tions. 


.5 VOLTS/CM 
.5 VOLTS/CM 
5 VOLTS/CM 


2 mSEC 
.1 mSEC 
2 mSEC 


C305B 

C305C 

C304B 


5 VOLTS/CM 


.1 mSEC 


C304C 




HORIZONTAL - .2 VOLTS/CM 


2 mSEC 


C31 6 




.5 VOLTS/CM 


2 mSEC 


C315B 




| .5 VOLTS/CM ! 


.1 mSEC 


C315C 




5 VOLTS/CM | 


2 mSEC 


C314B 




5 VOLTS/CM 


.1 mSEC 


C314C | 
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Fig. 6-24. Tctl tolup for adjuttmg amplifier phating 





Control Settings: 
SLOPE 


+ 




COUPLING 


AC 




SOURCE 


INT. 




LEVEL 


FREE RUN 


r- 


HORIZONTAL DISPLAY 


HORIZ. AMPLIFIER 




VERTICAL 

SENSITIVITY 


(SWEEP DISABLE 
2 VOLTS/CM 


— 


VARIABLE 


CALIBRATED 




POSITION 


Midrange 




4- INPUT 


DC 




—INPUT 


GND 


— 


HORIZONTAL 






SENSITIVITY 


.2 VOLTS/CM 




VARIABLE 


CALIBRATED 




POSITION 


Midrange 


— * 


+ INPUT 


GND 




-INPUT 


GND 



31. Adjust Amplifier Phasing O 

NOTE 

At Serial Number 560, capacitors C356 and C456 
were changed from fixed units to variable units. 

At Serial Number 6997, capacitors C368 and 
C468 were installed. 




Fig. 6-25. location of phasing adjustments (instrument right side). 



© 



6-21 








Calibration — Type 503 



a. Test setup is shown in Fig. 6-24. 

b. Connect o 50 Li termination, a UHF T connector, and 
two 50-ohm cables to the output connector of the constant- 
amplitude signal generator. If desired, two quick-connect 
adapters (item 15 of Recommended Equipment) may be 
installed at the Type 503 input ends of the cables, to per- 
mit easy cable-switching, 

NOTE 

The two 50-ohm cables should be identical to 

assure a symmetrical input to the two amplifiers 

for phasing adjustments. 

c. Connect the two cables to the VERTICAL and HORI- 
ZONTAL -f INPUT connectors. 

d. Adjust the generator output for a 6-cm display at 
a frequency of 50 kHz, and center the display exactly with 
the VERTICAL and HORIZONTAL POSITION controls. 

e. Change the generator frequency to 450 kHz. 

f. Check A vertical trace ^>4.2 cm in length. 

g. Adjust C4I9 for a trace J>4.2 cm in length. See Figs. 
6-25 and 6-26 for interaction of phasing adjustments. 

h. Move the signol cable from the VERTICAL -f INPUT 
connector to the VERTICAL —INPUT connector, change the 
VERTICAL + INPUT switch to GND, tho VERTICAL -INPUT 
switch to DC, and repeat steps (e), (f), and (g). 

i. Change the VERTICAL — INPUT switch to GND, and 
tho HORIZONTAL + INPUT switch to DC. The trace will 
now be o horizontal line. 

j. Repeat steps (e), |f), and |g| for the horizontal trace. 

k. Dress the CRT deflection plate leads (instrument left 
side) for a trace >4.2 cm in length. 

l. Chonge the HORIZONTAL + INPUT switch to GND, 
and the HORIZONTAL -INPUT switch to DC. 







Fig. 6-26 locotion of phasing adjustment C419 (Instrument left 
side) . 

m. Move the signal cable from the HORIZONTAL -f IN 
PUT connector to the HORIZONTAL INPUT connector. 

n. Repeat the checks as in steps (e), (f), and |g). 

o. Incrcaso the generator output (at 450 kHz) to display 
a trace exactly 6 cm long. 

p. Change the VERTICAL -INPUT switch to DC The 
trace will change to a straight line or flattened ellipse at 
a 45* angle across the CRT screen See Fig. 6-27 for typi- 
cal displays. 




Fig. 6-27. Typical displays, amplifier phasing adjustment 
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q. Check — Trace separation (measured on the graticule 
center vertical line) at the widest part of the ellipse not more 
than 1 mm (1 °). 

r. Adjust C368 for minimum trace separation; adjust as 
necessary for minimum trace separation at 350 kHz and 
450 kHz. 

NOTE 

A compromise adjustment of C368 may be neces- 
sary to achieve minimum trace separation at both 
350 kHz and 450 kHz. 

s. Move both signal cables to the HORIZONTAL and 
VERTICAL + INPUT connectors, and change both + INPUT 
switches to DC, and both — INPUT switches to GND. 

t. Check — Trace separation not more than 1 mm. 

u. Adjust C468 for minimum trace separation; adjust as 
necessary for minimum trace separation at 350 kHz and 
450 kHz. 

NOTE 

Slight re-adjustment of C419 may be required to 
obtain minimum trace separation. 

v. Change the VERTICAL and HORIZONTAL SENSITIVITY 
switches to 1 mV/CM. 

w. Adjust the generator output for an X and Y deflection 
of 6 cm at 450 kHz, and center the trace. 

x. Check — Trace separation not more than 1 mm. 

y. Adjust C356 for minimum trace separation; adjust as 
necessary for minimum trace separation at 350 kHz and 
450 kHz. 

z. Change the signal cables to the — INPUT connectors, 
set the — INPUT switches to DC, and the +INPUT switches 
to GND. 

aa. Check — Trace separation not more than 1 mm. 

ab. Adjust C456 for minimum trace separation; adjust 
as necessary for minimum trace separation at 350 kHz and 
450 kHz. 

ac. Check the remaining attenuator positions for both 
the HORIZONTAL and VERTICAL Amplifiers, referring to 
Table 6-5 for attenuator settings, generator frequencies, 
and trace separation tolerances. 

NOTE 

In all cases, adjust the display amplitude to 6 cm 
for the checks in Table 6-5. 

ad. Interaction — The adjustments to C356, C456, and C368, 
interact. Changes to the adjustments of one of the 

capacitors may require adjustment of the others. 

ae. Re-check the amplifier bandwidth, using steps 31 (a) 
through (o) as a guide. This completes the phasing recali- 
bration and check. 



TABLE 6-5 



SENSITIVITY 

HORIZONTAL 

and 

VERTICAL 


Generator 

Frequency 


Maximum 

Trace 

Separation 


1 mV/CM 


50 kHz 


1 mm 


350 kHz 


450 kHz 


2 mV/CM 


50 kHz 


1 mm 


350 kHz 


450 kHz 


5 mV/CM 


50 kHz 


1 mm 


350 kHz 


450 kHz 


10 mV/CM 


50 kHz 


1 mm 


350 kHz 




450 kHz 


20 mV/CM 


350 kHz 


1 mm 


50 kHz 




450 kHz 


.1 VOLTS/CM 


50 kHz 


1 mm 


350 kHz 




450 kHz 


.2 VOLTS/CM 


50 kHz 


1 mm __ 


350 kHz 


1 

/ 


450 kHz 



32. Check Common Mode Rejection Ratio 

a. Set the HORIZONTAL -f and — INPUT switches to 
GND. 

b. Set the VERTICAL + INPUT to DC, and the -INPUT 
to GND. 

c. Set the constant-amplitude signal generator frequency 
to 50 kHz, and connect the 50-ohm cables to the VERTI- 
CAL -f- and — INPUT connectors. 

d. Set the VERTICAL SENSITIVITY to 1 VOLTS/CM, and 
adjust the generator output for a trace 4 cm in amplitude. 

e. Change the VERTICAL — INPUT switch to DC, and 
change the VERTICAL SENSITIVITY switch to .2 VOLTS/ 
CM. 

f. Wilh the VERTICAL POSITION control, move file dis- 
play to the top, and then to the bottom of the graticule. 

g. Check— Vertical deflection (trace separation) not more 
than 2 mm anywhere in the graticule area. 



© 



6-23 




Calibration — Type 503 



NOTE 

In all succeeding Common Mode Rejection Ratio 
checks, the display should be moved over the 
entire graticule area during the check, as indicated 
in steps (f) and (g). 

h. Check the remaining vertical attenuator settings listed 
in Table 6-6. The generator output (4 V) is not changed for 
the checks in Table 6-6. 

i. Set the VERTICAL + and — INPUT switches to GND, 
and change the HORIZONTAL + and —INPUT switches 
to DC. 

j. Move the signal cables to the HORIZONTAL INPUT 
connectors, and set the HORIZONTAL switch to .2 VOLTS / 

CM. 



TABLE 6-6 



SENSITIVITY 

Settings 

HORIZONTAL/VERTICAL 


Signal 

Amplitude 


Maximum 

Deflection 


.2 VOLTS/CM 


4 volts 


2 mm 


.1 VOLTS/CM 


4 volts 


4 mm 


50 mV/CM 


4 volts 


8 mm 


20 mV/CM 


4 volts 


2 cm 


10 mV/CM 


4 volts 


4 cm 



k. With the HORIZONTAL and VERTICAL POSITION 
controls, move the display within the graticule viewing areas. 

l. Check — Horizontal deflection not more than 2 mm. 

m. Check the remaining horizontal attenuator settings 
litsed in Table 6-6, leaving the generator output at 4 V. 

n. Change the HORIZONTAL SENSITIVITY switch to 0.1 
VOLTS/CM. 

o. Change the HORIZONTAL — INPUT switch to GND, 
and adjust the generator output for a trace 5 cm long (0.5 V 
output). 

p. Change the HORIZONTAL — INPUT to DC, and the 
HORIZONTAL SENSITIVITY switch to 5mV/CM. 

q. Check — Horizontal display not more than 2 cm long. 

r. Change the HORIZONTAL SENSITIVITY to 2 mV/CM. 

s. Check — Display not more than 5 cm long. 

t. Change the HORIZONTAL SENSITIVITY to 1 mV/CM. 

u. Check — Display not more than 10 cm long. 

v. Change both HORIZONTAL INPUT switches to GND. 

w. Set the VERTICAL SENSITIVITY switch to 5 mV/CM. 

x. Set the VERTICAL + and — INPUT switches to DC. 

y. Move the two signal cables from the HORIZONTAL 
INPUT connectors to the VERTICAL INPUT connectors. 

z. Check — Amplitude of the display not more than 2 cm 
anywhere in the graticule area. 



aa. Change the VERTICAL SENSITIVITY switch to 2 mV/ 
CM. 

ab. Check — Display amplitude not more than 5 cm in 
the graticule area. 

ac. Change the VERTICAL SENSITIVITY switch to 1 mV/ 
CM. 

ad. Check — Display amplitude not more than 10 cm. 



33. Check Vertical Amplifier Frequency 
Response 

a. Remove the UHF T connector and one 50-ohm cable, 
and connect the other cable from the 50-ohm termination 
to the VERTICAL +INPUT connector. 

b. Set the HORIZONTAL + and — INPUT switches to 
GND, the VERTICAL -f INPUT to DC, and the VERTICAL 
-INPUT to GND. 

c. Set the SWEEP TIME/CM switch to .1 mSEC, and the 
HORIZONTAL DISPLAY switch t 0 SWEEP NORMAL (XI). 

d. Set the VERTICAL SENSITIVITY to 1 mV/CM and 
adjust the generator output for a display 6 cm in amplitude. 

e. Change the generator frequency to 450 kHz. The dis- 
play amplitude will decrease. 

f. Check — The display amplitude should be equal to or 
greater than 4.2 cm (—3 dB). 

g. Repeat the frequency response check for all positions 
of the VERTICAL + and -INPUT attenuator (SENSITIVITY) 
switch. 



34. Check Horizontal Amplifier Frequency 
Response 

a. Set the VERTICAL + and — INPUT switches to GND, 
the HORIZONTAL + INPUT to DC, and connect the signal 
to the HORIZONTAL + INPUT. 

b. Change the HORIZONTAL DISPLAY switch to HORIZ. 
AMPLIFIER (SWEEP DISABLED). 

c. Check that the HORIZONTAL SENSITIVITY switch is 
set to 1 mV/CM. 

d. Set the generator frequency to 50 kHz, and adjust the 
generator output for a trace 6 cm long. 

e. Change the generator frequency to 450 kHz. The trace 
will shorten. 

f. Check — The trace should be equal to or greater than 
4.2 cm long (—3 dB). 

g. Repeat the frequency response check steps d, e, and 
f for all positions of the HORIZONTAL -f and —INPUT 
attenuator (SENSITIVITY) switch. 
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35. Adjust Sweep Stability O 

a. Set all -f and — INPUT switches to GND. 

b. Set the HORIZONTAL DISPLAY to SWEEP NORMAL 
(XI), and the SWEEP TIME/CM t 0 .1 mSEC. 

c. Set the LEVEL control to AUTO. 

d. Check— A free-running trace at approximately a 50-Hz 
rate should be visible. 



e. With a screwdriver, rotate the SWEEP STABILITY 
ADJUST control (on the front panel) counterclockwise until 
the trace disappears. Note the position of the adjusting 
screw slot. 

f. Rotate the SWEEP STABILITY ADJUST control clock- 
wise until the trace brightens suddenly. Again note the 
position of the adjusting slot. 

g. Adjust the control midway between the positions noted 
in steps (e) and (f). 



NOTES 
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Control Settings: 

SLOPE 

COUPLING 

SOURCE 

LEVEL 

HORIZONTAL DISPLAY 
VERTICAL 
SENSITIVITY 
VARIABLE 
POSITION 
-I- INPUT 
-INPUT 

SWEEP TIME/CM 
Test Oscilloscope (Type 
Vertical Sensitivity 
Vertical + Input 

Sweep Time/cm 

Slope 

Coupling 

Source 

Level 



rig 6-28. Initial l»»l t«up 



+ 

AC 

EXT. 

AUTO. 

SWEEP NORMAL (XI) 

.1 VOLTS/CM 

CALIBRATED 

Midrange 

DC 

GND 

5 ^SEC 

10 mV/cm 

DC (all other inputs at 
Gnd| 

1 mSEC 

+ 

AC 

Int. 

Auto. 
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36. Check Triggering — External High Frequency 

a. The initial test setup is shown in Fig 6-28. 

b. Connect a 50-ohm termination, a UHF T connector, 
and two 50-ohm cobles to the output connector of the 
constant-amplitude signal generator in the order given. 



for checking twoop triggering 



c. Connect one cable to the Typo 503 VERTICAL +IN 
PUT connector, and the other to the EXTERNAL TRIG. IN 
connector. 

d. Conned a 10 X probe to the test oscilloscope Verti- 
cal -f Input connector, and connect the probe tip to the 
EXTERNAL TRIG. IN connector. 

e Set the generator frequency to 50 kHz, and adjust 
the output to 0.5 V. as indicated on the test oscilloscope 
by a display amplitude of 5 cm. 

f. Remove the test probe from the EXTERNAL TRIG. IN 
connector. 

g. Change the generator frequency to 450 kHz. 

h. Check— A stable display may be obtained in the f 
and — positions of the SLOPE switch by adjusting the LEVEL 
control. 

i. Rotate the LEVEL control to the AUTO position. 

j. Check A stable display may be obtained in both 
positions of the SLOPE switch. 



37. Check Triggering — Internal High Frequency 

o. Change the SOURCE switch to INT., and the constant- 
amplitude signal generator frequency to 50 kHz. 

b. Turn the LEVEL control to FREE RUN, and adjust the 
generator output for o display 0.5 cm in amplitude. 
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c. Adjust the LEVEL control for a stable display. 

d. Check — A stable display may be obtained with the 
SLOPE switch in either position, and with the COUPLING 
switch in either position, by adjustment of the LEVEL con- 
trol. 

e. Change the LEVEL control to FREE RUN, and change 
the generator frequency to 450 kHz. 

f. Adjust the generator output for a 2 cm display. 

g. Check — A stable display may be obtained with the 
SLOPE switch in either position, and with the COUPLING 
switch in either position, by adjustment of the LEVEL con- 
trol. 

h. Remove the constant-amplitude generator signal. 

38. Check Triggering — External (1 kHz Square 
Wave) 

a. Connect a UHF T connector and two 50-ohm cables 
to the output connector of the Standard Amplitude Cali- 
brator (item 6 of Recommended Equipment). 

b. Connect one cable to the EXTERNAL TRIG. IN con- 
nector. 

c. Set the Standard Amplitude Calibrator to supply a 
0.5-volt square wave. 

d. Change the SWEEP TIME/CM to 2 mSEC. 

e. Check — A stable display may be obtained with the 
SLOPE switch in both positions by adjustment of the LEVEL 
control, and with the LEVEL control in AUTO. 

39. Check Triggering — Internal (1 kHz Square 
Wave) 

a. Change the SOURCE switch to INT. 



b. Set the Standard Amplitude Calibrator to 50 milli- 
volts. 

c. Check — A stable display may be obtained with the 
SLOPE swich in both positions, by adjustment of the LEVEL 
control, and with the LEVEL control in AUTO. 

d. Position the display to the graticule center, and obtain 
a stable display with the LEVEL control. 

e. Change the COUPLING switch to DC. 

f. Check — A stable display may be obtained in both 
positions of the SLOPE switch by adjustment of the VER- 
TICAL POSITION control. The bottom of the square-wave 
display (zero DC level) should be within ±1 cm of the 
graticule center line when the SLOPE switch is in either posi- 
tion. 

g. Disconnect the calibrator signal. 

40. Check Line Triggering 

a. Connect a 10X probe to the VERTICAL +INPUT con- 
nector. 

b. Connect the probe tip to the line fuse terminal at the 
inside rear panel of the Type 503. 

c. Change the SOURCE switch to LINE. 

d. Set the SWEEP TIME/CM to 5 mSEC. 

e. Check — A stable display may be obtained with the 
SLOPE switch in either position by adjustment of the LEVEL 
control. 

f. Change the LEVEL control to AUTO. 

g. Check — A stable display in both positions of the SLOPE 
switch. 

h. Remove the 10X probe. 



NOTES 





Mg. 6-29. Tell i«up lor «we»p liming od|w«lm»nli. 



Control Sellings: 

SLOPE 

COUPLING 

SOURCE 

LEVEL 

HORIZONTAL DISPLAY 
VERTICAL 
SENSITIVITY 

VARIABLE 

POSITION 
+ INPUT 
-INPUT 
HORIZONTAL 
+ INPUT 
-INPUT 

SWEEP TIME/CM 



+ 

AC 

INT. 

Triggered (not AUTO.) 
SWEEP NORMAL (X1| 

Sel to produce a 3-crn 
display 

Sel to produce a 3-cm 
display 
Midrange 
AC 
GND 

GND 
GND 
1 mSEC 



41. Adjust Sweep Timing — 1 mSEC/CM O 

a. Test setup is shown in Fig. 6-29. 

b. Set the lime-mark generator (item 7 of Recommended 
Equipment) to supply 1 -millisecond markers. 



c. Connect a 50-ohm cable from the lime-mark generator 
output connector to the VERTICAL -f INPUT connector. 

d. Set the VERTICAL SENSITIVITY and the VARIABLE 
control so that the display amplitude is approximately 3 cm. 

e. Check — 1 markcr/cm, rt:3% (2.4 mm in 8 cm). 

f. Adjust SWP. CAL R322 for 1 marker/cm. (The loca- 
tion of R322 is shown in Fig. 6-31. | 

g. Fig. 6-30 shows a Typical display. 

42. Adjust Sweep Length O 

a Change the SWEEP TIME/CM to I mSEC, the lime- 
mark generator output to 1 -millisecond markers, and the 
SOURCE switch to INT. 

b. Check A sweep length of 10.5 cm. 

c. Adjust SWP. LENGTH R1 76 for a sweep length of 
10.5 cm. 

43. Adjust Sweep Timing — 10/i.SEC/CM O 

o. Change the generator output to 10-microsecond mark- 
ers. 

b. Change the SWEEP TIME/CM switch to 10/iSEC. 
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Timing adjustments 
and checks are made 
between the 1-cm and 
9-cm graticule marks 
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Fig. 6-30. Typical display, sweep timing adjustment; 1 millisecond 
markers; SWEEP TIME/CM switching, 1 mSEC. 



c. Check — One marker/cm, ±3%. 

d. Adjust C160C for one marker/cm. 

44. Adjust Sweep Timing — 1 ^SEC/CM O 

a. Change the time-mark generator output to 1 -micro- 
second markers. 

b. Change the SWEEP TIME/CM switch to 1 /..SEC. 

c. Connect a 50-ohm cable from the time-mark generator 
trigger output connector to the EXTERNAL TRIG. IN con- 
nector, and set the generator to supply 10-microsecond 
triggers. 

d. Change the SOURCE switch to EXT. 

e. Check — One marker/cm, ±3%. 

f. Adjust C160A for one marker/cm. 

45. Check Variable Control Ratio 

a. Rotate the SWEEP TIME/CM VARIABLE control fully 
counterclockwise. 

b. Check — 2.5 times as many markers in a given dis- 
play area. 

c. Return the VARIABLE control fully clockwise. 

46. Check Sweep Timing 

a. Set the time-mark generator and Type 503 as indicated 
in Table 6 - 7 , checking for timing accuracy tolerances as 
shown. 

NOTE 

The 1 mSEC timing adjustment (SWP. CAL R322) 
may be readjusted as necessary, within the toler- 
ance limits, to bring all other timing ranges within 
performance requirements. 



TABLE 6-7 



SWEEP 


Time-Mark 






TIME/CM 


Generator 


Check 


Tolerance 


Setting 


Setting 






2 mSEC 


1 ms 


2 marks/cm 


-3% 


5 mSEC 


5 ms 


1 mark/cm 


±3% 


10 mSEC 


1 0 ms 


1 mark/cm 


±3% 


20 mSEC 


1 0 ms 


2 marks/cm 


±3% 


50 mSEC 


50 ms 


1 mark/cm 


±3% 


.1 SEC 


100 ms 


1 mark/cm 


±3% 


.2 SEC 


100 ms 


2 marks/cm 


±3% 


.5 SEC 


500 ms 


1 mark/cm 


±3% 


1 SEC 


1 sec 


1 mark/cm 


±3% 


2 SEC 


1 sec 


2 marks/cm 


±3% 


5 SEC 


5 sec 


1 mark/cm 


±3% 


.5 mSEC 


500 /is 


1 mark/cm 


±3% 


.2 mSEC 


100 /is 


2 marks/cm 


±3% 


.1 mSEC 


1 00 /is 


1 mark/cm 


±3% 


10 /iSEC 


1 0 /is 


1 mark/cm 


±3% 


20/iSEC 


1 0 /is 


2 marks/cm 


±3% 


50 /i SEC 


50 /is 


1 mark/cm 


±3% 


1 /(.SEC 


1 /is 


1 mark/cm 


±3% 


2 /iSEC'' 


1 /is 


2 marks/cm 


±3% 


5/i SEC 


5 /is 


1 mark/cm 


±3% 



47. Adjust Sweep Magnifier Registration O 

a. Set the SWEEP TIME/CM to 1 mSEC. 

b. Set the time-mark generator to supply 5-millisecond 
markers. 

c. Check that the SOURCE switch is set to I NT., and 
adjust the LEVEL control. 

d. Center the first time mark to the graticule center 
vertical line with the HORIZONTAL POSITION control. 

e. Change the HORIZONTAL DISPLAY switch to X50, 
and re-center the first time mark to the graticule center line. 

f. Change the HORIZONTAL DISPLAY switch to SWEEP 
NORMAL (XI). 

g. Check — No more than 0.5 cm shift of the first time 
mark as the HORIZONTAL DISPLAY switch is changed from 
X 50 to XI. 

h. Adjust SWP/MAG. REGIS. R339 to center the first 
time mark to the graticule center vertical line. 

i. Interaction — Repeat steps (e) through (h) until the first 
time mark remains centered through all positions of the 
HORIZONTAL DISPLAY SWEEP MAGNIFIED switch. 

Use external triggering; i.e., connect a UHF T connector and an 
additional 50-ohm cable from the time-mark generator to the EX- 
TERNAL TRIG. IN connector, change the SOURCE switch to EXT., 
and obtain a stable display with the LEVEL control. 
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Fig. 6-31 Swiip liming adjustment lecaliom. 



48. Recheck Horizontal Drift 

o. Set the HORIZONTAL DISPLAY SWEEP MAGNIFIED 
switch toX50, and check that the first time mark is at the 
graticule center. 

b. Change the HORIZONTAL DISPLAY SWEEP MAG- 
NIFIED switch to XI. 

c. Check— After 30 seconds, the marker drift should not 
be more than 4 mm os the HORIZONTAL DISPLAY SWEEP 
MAGNIFIED switch is changed from X50 *o XI. 

49. Check Magnifier Accuracy 

a. Set the time-mark generator to supply 1 -millisecond 
and 100-microsecond markers. 

b. Adjust the LEVEL control to obtain a stable display. 
The display should consist of one large mark/cm and 10 
small marks/cm. 

c. Change the HORIZONTAL DISPLAY switch to X2. 

d. Check — 1 large mark/2 cm, ±1 mm/2cin. 

e. Set the HORIZONTAL DISPLAY switch as indicated in 
Tabic 6-8, checking for magnifier tolerances shown. 

50. Check Sweep Jitter 

o. Connect I -microsecond time marks from the time- 
mark generator to the VERTICAL -f- INPUT connector. 

b. Connect a 50-ohm coble from the time-mark generator 
trigger output connector to the EXTERNAL TRIG. IN con- 
nector. 



c Set the SOURCE switch to EXT, the SWEEP TIME/CM 
to 5 //SEC, and the HORIZONTAL DISPLAY switch to X 50 

d. Set the limo-mark generator to supply lO-rmcrosccond 
triggers, and adjust the LEVEL control to obtoin a stable 
display. 

e. Position display to the last marker. 





Moature tract 
separation here 
la determine 
calibration accuracy 
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Fig. 6-32. Illustrating method ot measuring calibrator accuracy. 
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f. Check — Horizontal jitter, 2 mm or less. 

g. Remove the time-mark generator signals. 

51. Check Z Axis Operation 

a. Change the HORIZONTAL DISPLAY switch to SWEEP 
NORMAL (XI), the SWEEP TIME/CM to 1 mSEC, and the 
LEVEL control clockwise to the FREE RUN position. 

b. Connect a 50-ohm cable from the Standard Amplitude 
Calibrator output connector to the CRT GRID binding post 
of the EXTERNAL INPUT connectors (on the rear panel of 
the Type 503). 

c. Set the Standard Amplitude Calibrator to supply a 
10-volt square wave. 

d. Remove the strap connecting the CRT GRID and GND 
binding posts. 

e. Check — Intensity modulation of the trace should be 
visible. 

f. Replace the strap connecting the CRT GRID and GND 
binding posts, and remove the signal from the binding post. 

52 Adjust Amplitude Calibrator — 5 mV O 

a. Set the VERTICAL SENSITIVITY to 1 mV/CM, and the 
VERTICAL + and —INPUT switches to DC and Trigger 
control to AUTO. 

b. Set the SWEEP TIME/CM to 20 ,uSEC, and the HORI- 
ZONTAL DISPLAY to SWEEP NORMAL (XI). 

c. Set the Standard Amplitude Calibrator to supply a 
5-millivolt square wave, and connect a 50-ohm cable from 
the output connector to the VERTICAL ± INPUT connector. 

d. Connect a short patch cord from the 5 mV CAL. OUT 
connector to the VERTICAL — INPUT connector. 

e. Check — Trace separation at the vertical center of the 
display should not exceed 1.5 mm (3%). 

NOTE 

See Fig. 6-32. The display amplitude in the illus- 
tration has been reduced with the VARIABLE con- 
trol to allow presentation of the display within 
the graticule area; the actual display with the 
control settings outlined in steps (a) through 
{ d ) should have an amplitude of 10 cm, with the 
center trace either a single line, or separated by 
the amount of difference between the Standard 
Amplitude Calibrator voltage and the Type 503 
CAL. OUT voltage. 

f. Adjust CAL. ADJ. R880 for no trace separation at the 
center of the display. 



TABLE 6-8 



DISPLAY 

HORIZONTAL 


Check 


Tolerance 

(±5%) 


X2 


1 large mark/2 cm 


± 1 mm/2 cm 


X5 


1 large mark/5 cm 


±2.5 mm/5 cm 


X10 


1 small mark/cm 


+0.5 mm/cm 


X20 


1 small mark/2 cm 


±1 mm/2 cm 


X50 


1 small mark/5 cm 


±2.5 mm/5 cm 



53. Check Calibrator Accuracy — 500 mV 

a. Change the VERTICAL SENSITIVITY switch to .1 VOLTS/ 
CM. 

b. Change the Standard Amplitude Calibrator to 0.5 
volts output. 

c. Move the patch cord from the 5 mV CAL. OUT con- 
nector to the 500 mV CAL. OUT connector. 

d. Check — Trace separation at the display center not 
to exceed 1 .5 mm. 

54. Check Calibrator Symmetry 

a. Change the VERTICAL +INPUT switch to GND. 

b. Change the SWEEP TIME/CM to .2 mSEC, and adjust 
the LEVEL control for a stable display. 

c. Rotate the SWEEP TIME/CM VARIABLE control counter- 
clockwise until one cycle of the calibrator waveform occupies 
1 0 cm of the graticule. 

d. Check — The horizontal length of the positive and neg- 
ative portions of the displayed cycle should not differ from 
each other by a ratio of more than 2:1. 

55. Check Calibrator Frequency 

a. Return the SWEEP TIME/CM VARIABLE to CALIBRATED. 

b. Change the SWEEP TIME/CM switch to 1 mSEC. 

c. Check — The length of one calibrator cycle should be 
between 1.9 and 5.Z cm (350 Hz ±50%). 

56. Check Calibrator Jitter 

a. Change the HORIZONTAL DISPLAY switch to X50. 
The INTENSITY may have to be increased to view the dis- 
play. 

b. Rotate the HORIZONTAL POSITION control counter- 
clockwise to center the leading edge of the last cycle 
of the calibrator waveform. 

c. Check — Horizontal jitter not to exceed 1.5 cm. 

d. Disconnect all equipment. 
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ABBREVIATIONS AND SYMBOLS 



A or amp 


amperes 


L 


inductance 


AC or ac 


alternating current 


X 


lambda — wavelength 


AF 


audio frequency 


» 


large compared with 


a 


alpha — common-base current amplification factor 


< 


less than 


AM 


amplitude modulation 


LF 


low frequency 




approximately equal to 


ig 


length or long 


B 


beta — common-emitter current amplification foctor 


LV 


low voltage 


BHB 


binding head brass 


M 


mega or 10 6 


BHS 


binding head steel 


m 


milli or 10 -3 


BNC 


baby series “N” connector 


MS2 or meg 


megohm 


X 


by or times 


M 


micro or 10" 6 


C 


carbon 


me 


megacycle 


c 


capacitance 


met. 


metal 


cap. 


capacitor 


MHz 


megahertz 


cer 


ceramic 


mm 


millimeter 


cm 


centimeter 


ms 


millisecond 


comp 


composition 




minus 


conn 


connector 


rntg hdw 


mounting hardware 




cycle 


n 


nano or 10“^ 


c/s or cps 


cycles per second 


no. or $ 


number 


CRT 


cathode-ray tube 


ns 


nanosecond 


csk 


countersunk 


OD 


outside diameter 


A 


increment 


OHB 


oval head buss 


dB 


decibel 


OHS 


oval head steel 


dBm 


decibel referred to one milliwatt 




omega — ohms 


DC or dc 


direct current 


to 


omega — angular frequency 


DE 


double end 


P 


pico or 10‘ 12 


° 


degrees 


/ 


per 


( 'C 


degrees Celsius (degrees centigrade) 


% 


percent 


°F 


degrees Fahrenheit 


PHB 


pan head brass 


°K 


degrees Kelvin 


<b 


phi — phase angle 


dia 


diameter 


— 


pi— 3.1416 




divide by 


PHS 


pan head steel 


div 


division 


+ 


plus 


EHF 


extremely high frequency 


+ 


plus or minus 


elect. 


electrolytic 


PIV 


peak inverse voltage 


EMC 


electrolytic, metal cased 


piste 


plastic 


EMI 


electromagnetic interference (see RFI) 


PMC 


paper, metal cased 


EMT 


electrolytic, metal tubular 


poly 


polystyrene 


f 


epsilon — 2.71828 or % of error 


prec 


precision 


> 


equal to or greater than 


PT 


paper, tubular 


< 


equal ^o or less than 


PTM 


paper or plastic, tubular, mold 


ext 


external 


pwr 


power 


F or f 


farad 


Q 


figure of merit 


F & 1 


focus and intensity 


RC 


resistance capacitance 


FHB 


flat head brass 


RF 


radio frequency 


FHS 


flat head steel 


RFI 


radio frequency interference (s* 


Fil HB 


fillister head brass 


RHB 


round head brass 


Fil HS 


fillister head steel 


0 


rho — resistivity 


FM 


frequency modulation 


RHS 


round head steel 


ft 


feet or foot 


r/min or rpm 


revolutions per minute 


G 


giga or 1 0 9 


RMS 


root mean square 


9 


acceleration due to gravity 


s or sec. 


second 


Ge 


germanium 


SE 


single end 


GHz 


gigahertz 


Si 


silicon 


GMV 


guaranteed minimum value 


SN or $/N 


serial number 


GR 


General Radio 


« 


small compared with 


> 


greater than 


T 


tera or 10 12 


H or h 


henry 


TC 


temperature compensated 


h 


height or high 


TD 


tunnel diode 


hex. 


hexagonal 


THB 


truss head brass 


HF 


high frequency 


0 


theta — angular phase displacer 


HHB 


hex head brass 


thk 


thick 


HHS 


hex head steel 


THS 


truss head steel 


HSB 


hex socket brass 


tub. 


tubular 


HSS 


hex socket steel 


UHF 


ultra high frequency 


HV 


high voltage 


V 


volt 


Hz 


hertz (cycles per second) 


VAC 


volts, alternating current 


ID 


inside diameter 


var 


variable 


IF 


intermediate frequency 


VDC 


volts, direct current 


in. 


inch or inches 


VHF 


very high frequency 


tncd 


incandescent 


VSWR 


voltage standing wave ratio 


00 


infinity 


w 


watt 


int 


internal 


w 


wide or width 


f 


integral 


w/ 


with 


k 


kilohms or kilo (10 3 ) 


w /0 


without 


k a 


kilohm 


WW 


wire-wound 


kc 


kilocycle 


xmfr 


transformer 


kHz 


kilohertz 








PARTS ORDERING INFORMATION 



from or through your local Tektronix, Inc. Field 



Replacement parts are available 
Office or representative. 

rnm C n ha T S increments are sometimes made to accommodate improved 

components as they become available, and to give you the benefit of the latest circuit 
improvements developed in our engineering department. It is therefore important when 
ordering parts, to include the following information in your order: Part number instrument 
type or number, serial or model number, and modification number if applicable. 

lo,a| l T a n Part Y ? U h r V ?/A d rr red h ° S been replaced with a new or ^proved part, your 
ocal Tektronix, Inc. Field Office or representative will contact you concerning any change 
in part number. a a 



SPECIAL NOTES AND SYMBOLS 



xooo 

00 X 

* 000 - 0000-00 



Use 000-0000-00 



O 

cud 



Part first added at this serial number 
Part removed after this serial number 

Asterisk preceding Tektronix Part Number indicates manufactured by 
or for Tektronix, Inc., or reworked or checked components. 

Part number indicated is direct replacement. 

Screwdriver adjustment. 

Control, adjustment or connector. 




Type 503 

SECTION 7 

ELECTRICAL PARTS LIST 

Tektronix 



Ckt. No. 


SN Range 


Description 


Part No. 






Bulbs 




B167 




Neon, Type NE-2 


150-002 


B601 




Incandescent, #47 


150-001 


B602 




Incandescent, #47 


150-001 


B883 




Neon, Type NE-2, Checked 


Use *150-009 


B886 




Neon, Type NE-2, Checked 


Use *150-009 



Rises 



F601 1.25 amp 3 AG Slo-Blo 1 1 7 v operation 50 & 60 cycles 159-041 

F601 .7 amp 3 AG Slo-Blo 234 v operation 50 & 60 cycles 159-040 

Capacitors 



Tolerance ±20% unless otherwise indicated. 



CIO 




.005 /if 


Cer. 


Fixed 


500 v 




283-001 


Cl 5 




.001 A f 


Cer. 


Fixed 


500 v 




283-000 


C20 




.001 /if 


Cer. 


Fixed 


500 v 




283-000 


C31 




.01 /if 


Cer. 


Fixed 


500 v 




283-002 


C37 




22 /i/if 


Cer. 


Fixed 


500 v 




281-510 


C43 




47 /i/if 


Cer. 


Fixed 


500 v 




281-518 


Cl 31 




22 /t/if 


Cer. 


Fixed 


500 v 


10% 


281-511 


Cl 41 




4.7 /i/if 


Cer. 


Fixed 


500 v 


±1 /t/if 


281-501 


C160A 




3-12 /i/if 


Cer. 


Var. 




281-007 


C160B 


101-809 


82 /i/if 


Cer. 


Fixed 


500 v 




Use 281-574 


C160B 


810-up 


82 /t/if 


Cer. 


Fixed 


500 v 


10% 


281-574 


C160C 




4.5-25 /t/if 


Cer. 


Var. 






281-010 


C160D 


101-9789 


.001 /if 




Fixed 




±y*% 


*291-008 


C160E 




.01 /if ) 












C160F 


101-9789 


-1 /if 




Fixed 




Timing Series ± 


V 2 % *291-029 


C160G 




M ) 












C160D 




.001 /tf\ 












C160E 

C160F 


9790-up 


.01 /if ( 
.1 /if ( 






Checked Assy 




*295-0109-00 


C160G 




i /if / 












Cl 67 




.001 /if 


Cer. 


Fixed 


500 v 




283-000 


Cl 81 


X400-up 


15 /i/if 


Cer. 


Fixed 


500 v 


±1.5 /i/tf 


281-509 


C300 1 


.022 /if 


PTM 


Fixed 


600 v 


Selected 


*295-063 


C304B 




7-45 /t/if 


Cer. 


Var. 






281-012 


C304C 




1 .5-7 /i/if 


Cer. 


Var. 






281-005 


C304E 




1 98 /t/if 


Cer. 


Fixed 


500 v 


10% 


281-560 


C305B 




7-45 /t/if 


Cer. 


Var. 






281-012 


C305C 




1 .5-7 /t/if 


Cer. 


Var. 






281-005 


C306 




3-1 2 /t/if 


Cer. 


Var. 






281-007 


C308A 


XI 270-up 


8 /i/if 


Cer. 


Fixed 


500 v 


±0.5 /i/tf 


281-503 


C308C 


XI 270-up 


1 8 /i/if 


Cer. 


Fixed 


500 v 


10% 


281-542 



*0300 and C310 selected ±5% each other, furnished as a unit. 
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Capacitors (Cont) 



Tektronix 

Ckt. No. SN Range Description Part No. 



C308E 


XI 621-2169X 


47 fi/nf 


Cer. 


C308G 


XT 621-2169X 


100 /i/if 


Cer. 


C308J 


X1621-2169X 


270 (jL/uf 


Cer. 


C308L 


1 01 -559X 


47 0 /t/tf 


Cer. 


C308L 


X1621-2169X 


750 h/j. f 


Mica 


C308N 


101-559X 


1 800 /t/tf 


Cer. 


C308N 


X1621-2169X 


2000 /t/tf 


Mica 


C310 2 




.022 ju-f 


PTM 


C314B 




7-45 /i/if 


Cer. 


C314C 




1.5-7 /i/tf 


Cer. 


C314E 




198 /i/if 


Cer. 


C315B 




7-45 /i/tf 


Cer. 


C315C 




1 .5-7 /i/tf 


Cer. 


C316 




3-1 2 /i/tf 


Cer. 


C330 




.005 /if 


Cer. 


C336 




.005 /if 


Cer. 


C340 




.005 /if 


Cer. 


C346 




.005 /if 


Cer. 


C350 




47 /i/if 


Cer. 


C353 




.1 /if 


Cer. 


C356 


101-559 


2.2 /i/if 


Cer. 


C356 


560-6996 


1 .5-7 /i/if 


Cer. 


C356 


6997-up 


.7-3 /i/if 


Tub. 


C357 


101-2169 


1 8 /i/if 


Cer. 


C357 


2170-up 


1 2 /i/if 


Cer. 


C360 




47 /i/if 


Cer. 


C365 


X6997-up 


2.7 /i/if 


Cer. 


C366 


101 -21 69X 


2.2 /i/if 


Cer. 


C367 


101-2169 


1 8 ,u,/if 


Cer. 


C367 


2170-up 


12 /i/if 


Cer. 


068 


X6997-up 


3-12 /i/if 


Cer. 


r 390 




1 /i/if 


Cer. 


C400 3 




.022 /if 


PTM 


C404B 




7-45 /i/if 


Cer. 


C404C 




1 .5-7 /i/if 


Cer. 


C404E 




1 98 /i/if 


Cer. 


C405B 




7-45 /i/if 


Cer. 


C405C 




1 .5-7 /i/if 


Cer. 


C406 




7-45 /i/if 


Cer 


C408A 


XI 270-up 


8 /i/tf 


Cer. 


C408C 


XI 270-up 


1 8 /i/tf 


Cer. 


C408E 


X1621-2169X 


47 /i/tf 


Cer. 


C408G 


X1621-2169X 


100 /i/if 


Cer. 


C408J 


X1621-2169X 


270 /i/tf 


Cer. 


C408L 


101-559X 


470 /i/tf 


Cer. 


C408L 


X1621-2169X 


750 /i/if 


Mica 


C408N 


101-559X 


1 800 /i/if 


Cer. 


C408N 


X1621-2169X 


2000 /i/tf 


Mica 


C410 3 




.022 /if 


PTM 


C414B 




7-45 /i/tf 


Cer. 


C414C 




1 .5-7 /i/tf 


Cer. 


C414E 




1 98 /t/if 


Cer. 


C415B 




7-45 /i/tf 


Cer. 


C415C 




1.5-7 /t/if 


Cer. 


2 C300 & C310 selected ±5% 


each other, furnished 


as a unit. 


3 C400 & C410 selected ±5% 


each other, furnished 


as a unit. 



Fixed 


500 v 


5% 


281-583 


Fixed 


500 v 


5% 


281-584 


Fixed 


500 v 


5% 


281-585 


Fixed 


500 v 




281-525 


Fixed 


500 v 


5% 


283-524 


Fixed 


500 v 


10% 


281-561 


Fixed 


500 v 


1% 


283-555 


Fixed 


600 v 


Selected 


*295-063 


Var. 






281-012 


Var. 






281-005 


Fixed 


500 v 


10% 


281-560 


Var. 






281-012 


Var. 






281-005 


Var. 






281-007 


Fixed 


500 v 




283-001 


Fixed 


500 v 




283-001 


Fixed 


500 v 




283-001 


Fixed 


500 v 




283-001 


Fixed 


500 v 




281-518 


Fixed 


200 v 




Use 283-057 


Fixed 


500 v 




281-500 


Var. 






281-029 


Var. 






281-0027-00 


Fixed 


500 v 




281-542 


Fixed 


500 v 




281-505 


Fixed 


500 v 




281-518 


Fixed 


500 v 


10% 


281-0547-00 


Fixed 


500 v 


±.5 u/if 


281-500 


Fixed 


500 v 


10% 


281-542 


Fixed 


500 v 


10% 


281-505 


Var. 






281-0036-00 


Fixed 


500 v 




281-538 


Fixed 


600 v 


Selected 


*295-063 


Var. 






281-012 


Var. 






281-005 


Fixed 


500 v 


10% 


281-560 


Var. 






281-012 


Var. 






281-005 


Var. 






Use 281-012 


Fixed 


500 v 


±0.5 u/if 


281-503 


Fixed 


500 v 


10% 


281-542 


Fixed 


500 v 


5% 


281-583 


Fixed 


500 v 


5% 


281-584 


Fixed 


500 v 


5% 


281-585 


Fixed 


500 v 




281-525 


Fixed 


500 v 


5% 


283-524 


Fixed 


500 v 


10% 


281-561 


Fixed 


500 v 


1% 


283-555 


fixed 


600 v 


Selected 


*295-063 


Var. 






281-012 


Var. 






281-005 


Fixed 


500 v 


10% 


281-560 


Var. 






281-012 


Var. 






281-005 
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Electrical Parts List — Type 503 



Capacitors (Cont) 



Tektronix 



Ckt. No. 


SN Range 




Description 






Part No. 


C416 




7-45 /i/if 


Cer. 


Var. 






Use 281-012 


C419 


X560-up 


1 .5-7 /i/if 


Cer. 


Var. 






Use 281-0005-00 


C430 




.005 fit 


Cer. 


Fixed 


500 v 




283-001 


C436 




.005 /if 


Cer. 


Fixed 


500 v 




283-001 


C440 




.005 /if 


Cer. 


Fixed 


500 v 




283-001 


C446 




.005 /if 


Cer. 


Fixed 


500 v 




283-001 


C450 




47 /i/if 


Cer. 


Fixed 


500 v 




281-518 


C453 




.1 /if 


Cer. 


Fixed 


200 v 




Use 283-057 


C456 


101-559 


2.2 fJLfJL f 


Cer. 


Fixed 


500 v 




281-500 


C456 


560-6996 


1 .5-7 /i/xf 


Cer. 


Var. 






281 -029 


C456 


6997-up 


.7-3 /t/xf 


Tub. 


Var. 






281-0027-00 


C457 


101-2169 


1 8 /i/if 


Cer. 


Fixed 


500 v 


10% 


281-542 


C457 


2170-up 


12 jU-jU-f 


Cer. 


Fixed 


500 v 


10% 


281-505 


C460 




47 fJLfJL f 


Cer. 


Fixed 


500 v 




281-518 


C465 


X6997-up 


2.7 /i/xf 


Cer. 


Fixed 


500 v 




281-0547-00 


C466 


101-2169X 


2.2 /i/if 


Cer. 


Fixed 


500 v 


±.5 fifit 


281-500 


C467 


101-2169 


1 8 fJLfJL f 


Cer. 


Fixed 


500 v 


10% 


281-542 


C467 


2170-up 


12 /i/if 


Cer 


Fixed 


500 v 


10% 


281-505 


C468 


X6997-up 


1 .5-7 /t/xf 


Cer. 


Var. 






281-0029-00 


C605 




.05 /if 


Cer. 


Fixed 


50 v 




Use 283-010 


C611 




125 /if 


EMC 


Fixed 


350 v 




*290-052 


C612 




125 /if 


EMC 


Fixed 


350 v 




*290-044 


C614 


XI 440-up 


.02 /if 


Cer. 


Fixed 


1400 v 




283-022 


C620 




.01 /it 


Mica 


Fixed 


600 v 


5% 


Use 283-575 


C621 




.005 /if 


Cer. 


Fixed 


500 v 




283-001 


C624 


X1210-up 


10 /if 


EMC 


Fixed 


15 v 




290-106 


C628 




.001 /if 


Cer. 


Fixed 


500 v 




283-000 


C629 


X2660-up 


.001 /if 


Discap. 


Fixed 


500 v 




283-000 


C630 




.001 /if 


Cer. 


Fixed 


500 v 




283-000 


C642 




.005 fit 


Cer. 


Fixed 


500 v 




283-0'n 


C646 




.01 fit 


Cer. 


Fixed 


500 v 




283-00^ 


C652A 




10 fit 


EMC 


Fixed 


350 v) 






C652B 




50 fit 


EMC 


Fixed 


150v> 




Use 290-0126-00 


C652C 




100 fit 


EMC 


Fixed 


50 v 1 






C654A 




10 fit 


EMC 


Fixed 


350 v) 






C654B 




50 fit 


EMC 


Fixed 


150 v> 




Use 290-0126-00 


C654C 




100 fit 


EMC 


Fixed 


50 v) 






C682 




2 x 10 /if 


EMC 


Fixed 


250 v 




Use 290-0075-00 


C684 




2 x 40 fit 


EMC 


Fixed 


150 v 




Use 290-0023-00 


C692A,B 




.005 nt 


Cer. 


Fixed 


4000 v 




Use 283-034 


C851A,B 




.005 /if 


Cer. 


Fixed 


4000 v 




Use 283-034 


C854 




.001 fit 


Cer. 


Fixed 


6000 v 




283-033 


C858 




.005 fit 


Cer. 


Fixed 


500 v 




283-001 


C883 




.0022 /it 


PTM 


Fixed 


400 v 




285-543 


C886 


X2215-up 


.0022 /if 


Discap. 


Fixed 


50 v 




283-028 



Inductors 



L319 


101-559 


3.9 mh 


Fixed 


108-204 


L319 


560-up 


4.7 mh 


Fixed 


*108-165 


L373 


101-869 


3.9 mh 


Fixed 


Use 108-224 


L373 


870-up 


3.9 mh 


Fixed 


108-224 


L383 


101-869 


3.9 mh 


Fixed 


Use 108-224 
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Electrical Parts List — Type 503 



Inductors (ConfJ 



Ckt. No. SN Range 



Description 



Tektronix 
Part No. 



L383 


870-up 


3.9 mh 


L419 


101-559 


3.9 mh 


L419 


560-up 


4.7 mh 


L473 




3.9 mh 


L483 


101-869 


3.9 mh 


L483 


870-up 


3.9 mh 


L654 


1 mh 


L664 




1 mh 


L672 




1 mh 


L684 




1 mh 



Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 

Fixed 



108-224 
108-204 
108-165 
Use 108-224 
Use 108-224 

108-224 

108-207 

108-207 

108-205 

108-207 



Resistors 



R14 




1 meg 


'A w 


R15 




470 k 


’Aw 


R17 




1 meg 


R19 


101-8679 


2.2 meg 


'A w 


R19 


8680-up 


2.2 meg 


'A w 


R20 


101-8679 


270 k 


y? w 


R20 


8680-up 


270 k 


y 2 w 


R22 




470 a 


'A w 


R23 




470 a 


y 2 w 


R25 




27 k 


y 2 w 


R26 


101-2199 


100k 


y 2 w 


R26 


2200-up 


120 k 


1 A w 


R28 


101-2199 


33 k 


1 w 


R28 


2200-up 


33 k 


1 w 


R34 




680 Q 


'A w 


R35 




2.7 k 


y 2 w 


R36 


X870-up 


470 n 


y 2 w 


R37 




370 k 


y 2 w 


R38 




500 k 


1 A w 


R40 




2.7 meg 


'A w 


R43 




4.7 k 


y 2 w 


R 44 




10k 


y 2 w 


R46 




22 k 


1 w 


Rill 




15k 




R112 


101-269 


27 k 


y*w 


R112 


270-up 


27 k 


'A w 


R113 


101-269 


56 k 


y 2 w 


R113 


270-up 


51 k 


'A w 


R134 




82 k 


y 2 w 


R135 




180k 


y 2 w 


R137 




100O 


y 2 w 


R141 




100 k 


y 2 w 


R143 




25.6 k 


y 2 w 


R144 




20 k 


'A w 


R146 




100 Cl 


'/ 2 w 


R147 


101-7441 


1.5 k 


y 2 w 


R147 


7442-up 


1 k 


y 2 w 


R160A 




1 meg 


y 2 w 


R160B 




2 meg 


y 2 w 


R160C 




5 meg 


y 2 w 


R160D 




10 meg 


y 2 w 


R160E 




10 meg 


'A w 


R160F 




30 meg 


2 w 



Fixed 


Comp. 


10% 


302-105 


Fixed 


Comp. 


10% 


302-474 


Var. 


Comp. 


30% 


311-184 


Fixed 


Comp. 


10% 


302-225 


Fixed 


Comp. 


5% 


301-0225-00 


Fixed 


Comp. 


10% 


302-274 


Fixed 


Comp. 


5% 


301 -0274-00 


Fixed 


Comp. 


10% 


302-471 


Fixed 


Comp. 


10% 


302-471 


Fixed 


Comp. 


10% 


302-273 


Fixed 


Comp. 


10% 


302-104 


Fixed 


Prec. 


1% 


309-091 


Fixed 


Comp. 


10% 


304-333 


Fixed 


Prec. 


1% 


310-070 


Fixed 


Comp. 


10% 


302-681 


Fixed 


Comp. 


10% 


302-272 


Fixed 


Comp. 


10% 


302-471 


Fixed 


Prec. 


1% 


309-055 


Fixed 


Prec. 


1% 


309-003 


Fixed 


Comp. 


10% 


302-275 


Fixed 


Comp. 


10% 


302-472 


Fixed 


Comp. 


10% 


302-103 


Fixed 


Comp. 


10% 


304-223 


Var. 


Comp. 


20% 


311-112 


Fixed 


Comp. 


10% 


302-273 


Fixed 


Comp. 


5% 


301-273 


Fixed 


Comp. 


10% 


302-563 


Fixed 


Comp. 


5% 


301-513 


Fixed 


Prec. 


1% 


309-043 


Fixed 


Comp. 


5% 


301-184 


Fixed 


Comp. 


10% 


302-101 


Fixed 


Prec. 


1% 


309-045 


Fixed 


Prec. 


1% 


309-136 


Fixed 


Prec. 


1% 


309-153 


Fixed 


Comp. 


10% 


302-101 


Fixed 


Comp. 


10% 


302-152 


Fixed 


Comp. 


10% 


302-0102-00 


Fixed 


Prec. 


1% 


309-014 


Fixed 


Prec. 


1% 


309-023 


Fixed 


Prec. 


1% 


309-087 


Fixed 


Prec. 


1% 


309-095 


Fixed 


Prec. 


1% 


309-095 


Fixed 


Prec. 


1% 


310-505 




Electrical Parts List — Type 503 



Resistors (Contj 



Ckt. No. 


SN Range 




Description 






Tektronix 
Part No. 


R160X 




82 k 


Vi w 


Fixed 


Comp. 


10% 


302-823 


R160Y 




200 k 




Var. 


Comp. 


20% 


311-182 


R164 




150 k 


1 w 


Fixed 


Comp. 


10% 


304-154 


R1 67 




1 meg 


y 2 w 


Fixed 


Comp. 


10% 


302-105 


R168 




100 k 


Vi w 


Fixed 


Comp. 


10% 


302-104 


R171 




lOOfi 


Vi w 


Fixed 


Comp. 


10% 


302-101 


R1 74 




27 k 


1 w 


Fixed 


Comp. 


10% 


304-273 


R176 




5k 


Vi w 


Var. 


Comp. 


20% 


Use 311-368 


R178 




8.2 k 


Vi W 


Fixed 


Comp. 


10% 


302-822 


R181 




4.7 meg 


Vi w 


Fixed 


Comp. 


10% 


302-475 


R304C 


101-8329 


990 k 


Vi W 


Fixed 


Prec. 


1% 


309-145 


R304C 


8330- up 


990 k 


Vi W 


Fixed 


Prec. 


1% 


323-0614-00 


R304E 


101-8329 


10.1 k 


Vs w 


Fixed 


Prec. 


1% 


318-009 


R304E 


8330-up 


10.1 k 


Vs w 


Fixed 


Prec. 


1% 


321-0614-00 


R305C 


101-8329 


900 k 


Vi w 


Fixed 


Prec. 


1% 


309-142 


R305C 


8330-up 


900 k 


Vi w 


Fixed 


Prec. 


1% 


323-0611-00 


R305E 


101-8329 


111 k 


Vs w 


Fixed 


Prec. 


1% 


318-006 


R305E 


8330-up 


111 k 


’/b w 


Fixed 


Prec. 


1% 


321-0617-00 


R306 




1 meg 


Vi w 


Fixed 


Prec. 


1% 


309-014 


R308A 




10k 


Vi w 


Fixed 


Prec. 


1% 


309-100 


R308C 




3.33 k 


Vi w 


Fixed 


Prec. 


1% 


309-283 


R308E 




1.11 k 


Vi w 


Fixed 


Prec. 


1% 


309-284 


R308G 




526 Q 


y 2 w 


Fixed 


Prec. 


1% 


309-285 


R308J 




256 Q 


Vi w 


Fixed 


Prec. 


1% 


309-286 


R308L 




101 n 


y 2 w 


Fixed 


Prec. 


1% 


309-287 


R308N 


101-869 


50 a 


y 2 w 


Fixed 


Prec. 


1% 


309-128 


R308N 


870-8709 


50.9 (1 


y 2 w 


Fixed 


Prec. 


1% 


309-216 


R308N 


8710-up 


49.9(1 


y 2 w 


Fixed 


Prec. 


1% 


323-0068-00 


R314C 


101-8329 


990 k 


y 2 w 


Fixed 


Prec. 


1% 


309-145 


R314C 


8330-up 


990 k 


Vi w 


Fixed 


Prec. 


1% 


323-0614-00 


R314E 


101-8329 


10.1 k 


Vs w 


Fixed 


Prec. 


1% 


318-009 


R314E 


8330-up 


10.1 k 


Vs w 


Fixed 


Prec. 


1% 


321-0614-00 


R315C 


101-8329 


900 k 


'/ 2 w 


Fixed 


Prec. 


1% 


309-142 


R315C 


8330-up 


900 k 


y 2 w 


Fixed 


Prec. 


1% 


323-0611-00 


R315E 


101-8329 


111 k 


Vs W 


Fixed 


Prec. 


1% 


318-006 


R315E 


8330-up 


111 k 


% W 


Fixed 


Prec. 


1% 


321-0617-00 


R316 




1 meg 


y 2 w 


Fixed 


Prec. 


1% 


309-014 


R318A 




10k 


y 2 w 


Fixed 


Prec. 


1% 


309-100 


R318C 




2.5 k 


Vi w 


Fixed 


Prec. 


1% 


309-181 


R318E 




1.11 k 


y 2 w 


Fixed 


Prec. 


1% 


309-284 


R318G 




526 n 


y 2 w 


Fixed 


Prec. 


1% 


309-285 


R318J 




204 0 


y 2 w 


Fixed 


Prec. 


1% 


309-237 


R319 




21.5 k 


y 2 w 


Fixed 


Prec. 


1% 


309-290 


R320 




193 k 


y 2 w 


Fixed 


Prec. 


1% 


309-243 


R321 




3.92 k 


y 2 w 


Fixed 


Prec. 


1% 


309-270 


R322 




750 0 


y 2 w 


Var. 


Comp. 


20% 


Use 311-0372-00 


R326 




4.7 meg 


'/ 2 W 


Fixed 


Comp. 


10% 


302-475 


m 




130 k 


b 


Fixed 


Comp, 


« 


Use 301-184 


R330 




100 k 


Vi w 


Fixed 


Comp. 


10% 


302-104 


R331 




470 0 


y 2 w 


Fixed 


Comp. 


10% 


302-471 


R 334 




50 k 


'/ 2 W 


Fixed 


Prec. 


1% 


309-090 




Electrical Parts List — Type 503 



Resistors (Conti 



Tektronix 



Ckt. No. 


SN Range 




Description 






Part No. 


R336 




250 n 


Vi w 


Var. 


Comp. 


20% 


311-181 


R337 


101-6996 


68 n 


y 2 w 


Fixed 


Comp. 


10% 


302-680 


R337 


6997-up 


loon 


y 2 w 


Fixed 


Comp. 


10% 


302-0101-00 


R338 




38.3 k 


1 w 


Fixed 


Prec. 


1% 


310-074 


R339 




1 k 


y 2 w 


Var. 


Comp. 


20% 


Use 311-365 


R340 




100k 


y 2 w 


Fixed 


Comp. 


10% 


302-104 


R341 




470 n 


y 2 w 


Fixed 


Comp. 


10% 


302-471 


R344 




50 k 


y 2 w 


Fixed 


Prec. 


1% 


309-090 


R346 




250 n 


y 2 w 


Var. 


Comp. 


20% 


Use 311-367 


R347 


101-6996 


68 0 


Vi w 


Fixed 


Comp. 


10% 


302-680 


R347 


6997-up 


ioo o 


y 2 w 


Fixed 


Comp. 


10% 


302-0101-00 


R348 




38.3 k 


1 w 


Fixed 


Prec. 


1% 


310-074 


R350 


101-8899 


1.5 k 


Vi w 


Fixed 


Comp. 


10% 


302-152 


R350 


8900-up 


1 k 


y 2 w 


Fixed 


Comp. 


10% 


302-01 02-00 


R352 




8.2 k 


1 w 


Fixed 


Comp. 


5% 


303-822 


R353 


101-1269 


10k 


y 2 w 


Fixed 


Comp. 


5% 


301-103 


R353 


1270-2169 


6.8 k 


y 2 w 


Fixed 


Comp. 


5% 


301-682 


R353 


2170-up 


10k 


y i w 


Fixed 


Comp. 


5% 


301-103 


R354 


XI 270-21 69X 


3.3 k 


Vi w 


Fixed 


Comp. 


5% 


301-332 


R356 




390 k 


y 4 w 


Fixed 


Comp. 


10% 


316-394 


R357 




12.5 k 


Vi w 


Fixed 


Prec. 


1% 


309-228 


R358 




1 meg 


Vi w 


Fixed 


Comp. 


10% 


302-105 


R360 


101-8899 


20 k 


V 1 W 


Var. 


Comp. 


20% 


Use 311-364 


R360 


8900-up 


5k 




Var. 


Comp. 


20% 


311-0117-00 


R365 


X6997-up 


47 0 


Vi W 


Fixed 


Comp. 


10% 


302-0470-00 


R366 




390 k 


y 4 w 


Fixed 


Comp. 


10% 


316-394 


R367 




12.5 k 


Vi w 


Fixed 


Prec. 


1% 


309-228 


R368 




1 meg 


y 2 w 


Fixed 


Comp. 


10% 


302-105 


R370 




2 x 20 k 




Var. 


Comp. 


20% 


311-190 


R371 




100 O 


y 2 w 


Fixed 


Comp. 


10% 


302-101 


R373 




30 k 


8 w 


Fixed 


WW 


5% 


308-105 


R376 




15k 


5 w 


Fixed 


WW 


5% 


308-108 


R377 




12k 


2 w 


Fixed 


Comp. 


10% 


306-123 


R378 


101-809 


2k 




Var. 


Comp. 


30% 


Use 311-363 


R378 


810-up 


1 k 


y 2 w 


Var. 


Comp. 


20% 


Use 311-365 


R379 


X810-up 


402 O 


y 2 w 


Fixed 


Prec. 


1% 


309-102 


R381 




100O 


Vs W 


Fixed 


Comp. 


10% 


302-101 


R383 




30 k 


8 w 


Fixed 


WW 


5% 


308-105 


R386 




15k 


5 w 


Fixed 


WW 


5% 


308-108 


R387 




12k 


2 w 


Fixed 


Comp. 


10% 


306-123 


R388 




2.5 k 


y 2 w 


Var. 


WW 


20% 


Use 311-375 


R404C 


101-8329 


990 k 


y 2 w 


Fixed 


Prec. 


1% 


309-145 


R404C 


8330-up 


990 k 


Vi w 


Fixed 


Prec. 


1% 


323-0614-00 


R404E 


101-8329 


10.1 k 


Ve w 


Fixed 


Prec. 


1% 


318-009 


R404E 


8330- up 


10.1 k 


% w 


Fixed 


Prec. 


1% 


321-0614-00 


R405C 


101-8329 


900 k 


y 2 w 


Fixed 


Prec. 


1% 


309-142 


R405C 


8330-up 


900 k 


y 2 w 


Fixed 


Prec. 


1% 


323-0611-00 


R405E 


101-8329 


111 k 


y. w 


Fixed 


Prec. 


1% 


318-006 


R405E 


8330-up 


111 k 


Vs W 


Fixed 


Prec. 


1% 


321-0617-00 


R406 

R408A 

R408C 




1 meg 
10k 
3.33 k 


'/jW 

y 2 w 
y 2 w 


Fixed 

Fixed 

Fixed 


Free. 

Prec. 

Prec. 


n 

i% 

i% 


309-014 

309-100 

309-283 
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Electrical Parts List — Type 503 



Resistors (Conti 



Ckt. No. 


SN Range 




Description 






Tektronix 
Part No. 


R408E 




1.11 k 


y 2 w 


Fixed 


Prec. 


1% 


309-284 


R408G 




526 Q 


'/ 2 w 


Fixed 


Prec. 


1% 


309-285 


R408J 




256 a 


Vi w 


Fixed 


Prec. 


1% 


309-286 


R408L 




ioi o 


y 2 w 


Fixed 


Prec. 


1% 


309-287 


R408N 


101-869 


50 a 


y 2 w 


Fixed 


Prec. 


1% 


309-128 


R408N 


870-8709 


50.9 a 


y 2 w 


Fixed 


Prec. 


1% 


309-216 


R408N 


8710-up 


49.9 a 


y 2 w 


Fixed 


Prec. 


1% 


323-0068-00 


R414C 


101-8329 


990 k 


y 2 w 


Fixed 


Prec. 


1% 


309-145 


R414C 


8330-up 


990 k 


y 2 w 


Fixed 


Prec. 


1% 


323-0614-00 


R414E 


101-8329 


10.1 k 


Ye w 


Fixed 


Prec. 


1% 


318-009 


R414E 


8330-up 


10.1 k 


y. w 


Fixed 


Prec. 


1% 


321-0614-00 


R415C 


101-8329 


900 k 


y 2 w 


Fixed 


Prec. 


1% 


309-142 


R415C 


8330-up 


900 k 


y 2 w 


Fixed 


Prec. 


1% 


323-0611-00 


R415E 


101-8329 


111 k 


Vi w 


Fixed 


Prec. 


1% 


318-006 


R415E 


8330- up 


111 k 


y. w 


Fixed 


Prec. 


1% 


321-0617-00 


R416 




1 meg 


y 2 w 


Fixed 


Prec. 


1% 


309-014 


R419 




21.5 k 


y 2 w 


Fixed 


Prec. 


1% 


309-290 


R430 




100 k 


'Aw 


Fixed 


Comp. 


10% 


302-104 


R431 




470 a 


y 2 w 


Fixed 


Comp. 


10% 


302-471 


R434 




50 k 


y 2 w 


Fixed 


Prec. 


1% 


309-090 


R436 




250 a 


y 2 w 


Var. 


Comp. 


20% 


Use 311-367 


R437 


101-6996 


68 0 


'Aw 


Fixed 


Comp. 


10% 


302-680 


R437 


6997-up 


1000 


'Aw 


Fixed 


Comp. 


10% 


302-0101-00 


R438 




38.3 k 


1 w 


Fixed 


Prec. 


1% 


310-074 


R440 




100k 


'Aw 


Fixed 


Comp. 


10% 


302-104 


R441 




470 0 


y 2 w 


Fixed 


Comp. 


10% 


302-471 


R444 




50 k 


y 2 w 


Fixed 


Prec. 


1% 


309-090 


R446 




250 0 




Var. 


Comp. 


20% 


311-181 


R447 


101-6996 


68 0 


y 2 w 


Fixed 


Comp. 


10% 


302-680 


R447 


6997-up 


1000 


Vi w 


Fixed 


Comp. 


10% 


302-0101-00 


R448 




38.3 k 


1 w 


Fixed 


Prec. 


1% 


310-074 


R450 


101-8899 


1.5 k 


y 2 w 


Fixed 


Comp. 


10% 


302-152 


R450 


8900-up 


1 k 


Vi W 


Fixed 


Comp. 


10% 


302-0102-00 


R451 


X21 70-up 


470 0 


'A* 


Fixed 


Comp. 


10% 


302-471 


R452 


101-7739 


8.2 k 


1 w 


Fixed 


Comp. 


5% 


303-822 


R452 


7740-up 


4.3 k 


1 w 


Fixed 


Comp. 


5% 


303-0432-00 


R453 


101-1269 


10k 


y 2 w 


Fixed 


Comp. 


5% 


301-103 


R453 


1270-2169 


6.8 k 


y 2 w 


Fixed 


Comp. 


5% 


301-682 


R453 


2170-7739 


10k 


y 2 w 


Fixed 


Comp. 


5% 


301-103 


R453 


7740-up 


15k 


y 2 w 


Fixed 


Comp. 


5% 


301-0153-00 


R454 


XI 270-21 69X 


3.3 k 


y 2 w 


Fixed 


Comp. 


5% 


301-332 


R455 


X21 70-up 


18k 


1 w 


Fixed 


Comp. 


10% 


304-183 


R456 




390 k 


y 4 w 


Fixed 


Comp. 


10% 


316-394 


R457 




12.5 k 


Vi w 


Fixed 


Prec. 


1% 


309-228 


R458 




1 meg 


y 2 w 


Fixed 


Comp. 


10% 


302-105 


R459 


X7740-up 


3.3 k 


y 2 w 


Fixed 


Comp. 


5% 


301-0332-00 


R460 


101-8899 


20 k 


Vi w 


Var. 


Comp. 


20% 


Use 311-364 


R460 


8900-up 


5k 




Var. 


Comp. 


20% 


311-0117-00 


R465 


X6997-up 


47 0 


y 2 w 


Fixed 


Comp. 


10% 


302-0470-00 


R466 




390 k 


y 4 w 


Fixed 


Comp. 


10% 


316-394 


R467 




12.5 k 


y 2 w 


Fixed 


Prec. 


1% 


309-228 


R468 




1 meg 


y 2 w 


Fixed 


Comp. 


10% 


302-105 


R470 




2 x 20 k 




Var. 


Comp. 


20% 


311-190 
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Resistors (Conti 



Ckt. No. 


SN Range 




Description 






Tektronix 
Part No. 


R471 




100 fl 


Vi w 


Fixed 


Comp. 


10% 


302-101 


R473 




30 k 


8 w 


Fixed 


WW 


5% 


308-105 


R476 




15k 


5 w 


Fixed 


WW 


5% 


308-108 


R477 




12k 


2 w 


Fixed 


Comp. 


10% 


306-123 


R478 


101-809 


2k 




Var. 


Comp. 


30% 


Use 311-363 


R478 


810-up 


750 0 


Vi w 


Var. 


Comp. 


20% 


Use 311-372 


R479 


X810-up 


402 0 


Vi W 


Fixed 


Prec. 


1% 


309-102 


R481 




100 0 


Vi w 


Fixed 


Comp. 


10% 


302-101 


R483 




30 k 


8 w 


Fixed 


WW 


5% 


308-105 


R486 




15k 


5 w 


Fixed 


WW 


5% 


308-108 


R487 




12k 


2 w 


Fixed 


Comp. 


10% 


306-123 


R488 




2k 




Var. 


Comp. 


20% 


311-189 


R490 




470 k 


Vi w 


Fixed 


Comp. 


10% 


302-474 


R491 




47 k 


Vi w 


Fixed 


Comp. 


10% 


302-473 


R492 




330 k 


Vi w 


Fixed 


Comp. 


10% 


302-334 


R601 1 




50 0 




Var. 


WW 




311-057 


R605 




47 k 


Vi w 


Fixed 


Comp. 


10% 


302-473 


R606 


xn oo-up 


100 0 


Vi w 


Fixed 


Comp. 


10% 


302-101 


R607 


XI 100-up 


100 0 


Vi w 


Fixed 


Comp. 


10% 


302-101 


R61 1 




150 k 


1 w 


Fixed 


Comp. 


10% 


304-154 


R612 




150 k 


1 w 


Fixed 


Comp. 


10% 


304-154 


R621 




100 k 


Vi w 


Fixed 


Comp. 


10% 


302-104 


R623 




4.7 k 


'Aw 


Fixed 


Comp. 


10% 


302-472 


R624 


X1210-up 


22 O 


Vi w 


Fixed 


Comp. 


10% 


302-220 


R626 




40 k 


8 w 


Fixed 


WW 


5% 


308-168 


R628 




470 0 


'Aw 


Fixed 


Comp. 


10% 


302-471 


R630 




680 k 


Vi w 


Fixed 


Comp. 


10% 


302-684 


R631 




2.2 meg 


Vi w 


Fixed 


Comp. 


10% 


302-225 


R632 




100O 


'Aw 


Fixed 


Comp. 


10% 


302-101 


R634 




33 k 


'Aw 


Fixed 


Comp. 


10% 


302-333 


R635 




56 k 


Vi w 


Fixed 


Comp. 


10% 


302-563 


R637 




470 k 


'Aw 


Fixed 


Comp. 


10% 


302-474 


R640 


101-7509 


154 k 


Vi w 


Fixed 


Prec. 


1% 


309-234 


R640 


7510-up 


115k 


Vi w 


Fixed 


Prec. 


1% 


323-0391-00 


R641 




20 k 


'Aw 


Var. 


Comp. 


20% 


Use 311-364 


R642 


101-7509 


174 k 


'Aw 


Fixed 


Prec. 


1% 


309-151 


R642 


7510-up 


130 k 


Vi w 


Fixed 


Prec. 


1% 


323-0396-00 


R644 




470 k 


'Aw 


Fixed 


Comp. 


10% 


302-474 


R646 




15k 


'Aw 


Fixed 


Comp. 


10% 


302-153 


R659 


101-7509 


100 k 


'Aw 


Fixed 


Comp. 


10% 


302-104 


R659 


7510-up 


51 k 


1 w 


Fixed 


Comp. 


5% 


303-0513-00 


R692 




4.3 0 


'A w 


Fixed 


Comp. 


5% 


307-056 


R840 




820 k 


1 w 


Fixed 


Comp. 


10% 


304-824 


R841 




820 k 


1 w 


Fixed 


Comp. 


10% 


304-824 


R842 




820 k 


1 w 


Fixed 


Comp. 


10% 


304-824 


R844 


101-9859 


1 meg 




Var. 


Comp. 




311-041 


R844 


9860-up 


1 meg 




Var. 


Comp. 




311-0041-02 


R845 




470 k 


'Aw 


Fixed 


Comp. 


10% 


302-474 


R847 


101-1209 


500 k 




Var. 


Comp. 


20% 


311-188 


R847 


1210-up 


200 k 




Var. 


Comp. 


20% 


311-242 


R849 




47 k 


'Aw 


Fixed 


Comp. 


10% 


302-473 



t R60I ganged with SW601. Furnished as a unit. 
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Resistors (Cont) 



Ckt. No. 


SN Range 




Description 




Part No. 
Tektronix 


R851 




1 .5 meg 


Vi w Fixed Comp. 


10% 


302-155 


R852 


101-1209 


2.2 meg 


Vi w Fixed Comp. 


10% 


302-225 


R852 


1210-up 


1 .5 meg 


Vi w Fixed Comp. 


10% 


302-155 


R854 




100 k 


Vi w Fixed Comp. 


10% 


302-104 


R857 




39 k 


’/2 w Fixed Comp. 


10% 


Use 302-393 


R858 




100 k 


Vi w Fixed Comp. 


10% 


302-104 


R860 




220 k 


Vi w Fixed Comp. 


10% 


302-224 


R862 




100 k 


Vi w Fixed Comp. 


10% 


302-104 


R864 


101-269 


500 k 


Var. Comp. 


20% 


311-183 


R864 


270-up 


500 k 


Vi w Var. Comp. 


20% 


Use 311-366 


R880 




500 k 


Vi w Var. Comp. 


20% 


Use 311-366 


R881 




1.75 meg 


V2 w Fixed Prec. 


1% 


309-019 


R883 




2.2 meg 


Vi w Fixed Comp. 


10% 


302-225 


R886 




4.95 k 


Vi w Fixed Prec. 


1% 


309-239 


R887 


101-869 


50 a 


Vi w Fixed Prec. 


1% 


309-128 


R887 


870-up 


49.5 a 


y fi w Fixed Prec. 


1% 


309-215 








Switches 
















Wired Unwired 


SW5 


101-5019 


single pole 


triple throw slide SOURCE 




*260-251 


SW5 


5020-up 


single pole 


triple throw slide SOURCE 




260-0450-00 


SW10 


101-5019 


single pole 


double throw slide COUPLING 




*260-145 


SW10 


5020-up 


single pole 


double throw slide COUPLING 




260-0449-00 


SW17 




2 section 11 position rotary TRIG LEVEL 




*262-325 *260-322 


SW20 


101-5019 


double pole 


double throw slide SLOPE 




*260-212 


SW20 


5020-up 


double pole 


double throw slide SLOPE 




260-0447-00 


SW160 


101-9789 


6 section 21 


1 position rotary TIME/CM 




*262-322 *260-320 


SW1 60 


9790-up 


6 section 2 


1 position rotary TIME/CM 


*262-0322-01 260-0320-00 


SW300 


101-5019 


single pole 


triple throw slide AC/DC +INPUT 




*260-316 


SW300 


5020-up 


single pole 


triple throw slide AC/DC +INPUT 




260-0448-00 


SW304 




6 section 14 position rotary HORIZ. SENS. 


Use 


*262-548 *260-319 


SW310 


101-5019 


single pole 


triple throw slide AC/DC — INPUT 




*260-316 


SW310 


5020-up 


single pole 


triple throw slide AC/DC —INPUT 




260-0448-00 


SW318 




6 section 7 


position rotary HORIZ. DISPLAY 


*262-324 Use *260-704 


SW400 


101-5019 


single pole 


triple throw slide AC/DC —INPUT 




*260-316 


SW400 


5020-up 


single pole 


triple throw slide AC/DC —INPUT 




260-0448-00 


SW404 




6 section 


14 position rotary VERT. SENS. 


Use *262-526 *260-318 


SW410 


101-5019 


single pole 


triple throw slide AC/DC + INPUT 




*260-316 


SW410 


5020-up 


single pole 


triple throw slide AC/DC +INPUT 




260-0448-00 


SW601 * 










311-057 








Transformers 






T601 


101-1099 


LV Power 






*050-039 


T601 


1100-up 


LV Power 






*120-203 


T620 


101-1269 


High Voltage 




Use *120-199 


T620 


1270-up 


High Voltage 




*120-199 








Diodes 






D44 




Germanium, T12-G 




152-008 


D152 


X4230-7441 


Replacement Kit 




Use *050-0290-00 




7442-up 


Silicon Assembly 




*152-0249-00 


D352 


XI 270-2659 


Germanium, T12-G 




152-008 




2660-up 


Silicon Replaceable by 1N3605 




Use *152-0185-00 



5 SW601 ganged with R601 . Furnished as a unit. 



© 
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Diodes fConfJ 



Ckt. No. 


SN Range 


Description 


Tektronix 
Part No. 


D362 


XI 270-2659 


Germanium, T12-G 


152-008 




2660-up 


Silicon Replaceable by 1N3605 


Use *152-0185-00 


D452 


XI 270-2659 


Germanium, T12-G 


152-008 




2660-up 


Silicon Replaceable by 1N3605 


Use *152-0185-00 


D454 


X7740-9549 


Zener, 1N980A 0.4 w, 62 v, 10% 


152-0176-00 


D454 


9550-up 


Zener 1N980B 0.4 w, 62 v, 5% 


152-0285-00 


D462 


XI 270-2659 


Germanium, T12-G 


152-008 




2660-up 


Silicon Replaceable by 1 N3605 


Use *152-0185-00 


D61 1 


101-9649 


Silicon, 600 v PIV 500 MA 1N2864 


152-048 


D611 


9650-up 


Silicon 1N2615 


152-0040-00 


D612 


101-9649 


Silicon, 600 v PIV 500 MA 1N2864 


152-048 


D612 


9650-up 


Silicon 1N2615 


152-0040-00 


D652 




Silicon, Selected for short recovery time-600 PIV, 500 MA 


*153-008 


D662 




Silicon, Selected for short recovery time-400 PIV, 500 MA 


*153-007 


D672 




Silicon, Selected for short recovery time-400 PIV, 500 MA 


*153-007 


D682 




Silicon, Selected for short recovery time-400 PIV, 500 MA 


*153-007 



Transistors 



Q354 


101-2169 


2N1637 


151-045 


Q354 


2170-4779 


Replacement Kit 


Use *050-0251-00 


Q354 


4780-up 


Selected from 2N3251 


*151-133 


Q364 


101-2169 


2N1637 


151-045 


Q364 


2170-4779 


Replacement Kit 


Use *050-0251-00 


Q364 


4780-up 


Selected from 2N3251 


*151-133 


Q454 


101-2169 


2N1637 


151-045 


Q454 


2170-4779 


Replacement Kit 


Use *050-0251-00 


Q454 


4780-up 


Selected from 2N3251 


*151-133 


Q464 


101-2169 


2N1637 


151-045 


Q464 


2170-4779 


Replacement Kit 


Use *050-0251-00 


Q464 


4780-up 


Selected from 2N3251 


*151-133 



Electron Tubes 



V24 




6DJ8 




154-187 


V45 




6DJ8 




154-187 


VI 35 




6DJ8 




154-187 


VI 45 




6DJ8 




154-187 


VI 52 


101-4229 


6BJ7 




Use 154-0453-00 


VI 52 


4230-up 


6AL5 




154-0016-00 


VI 60 




6BL8/ECF80 




154-278 


V334 


1 01 -6996X 


6DJ8 


Checked 


Use *157-066 


V334 ) 
V344 j 


X6997-10179 


8393 


Checked pair 


*157-0109-00 


V334 \ 
V344 ) 


10180 


8393 


Checked pair 


*157-0127-00 


V374 


101-10169 


6CB6 




154-030 


V374 


10170 


8136 




154-0367-00 


V384 


101-10169 


6CB6 




154-030 


V384 


10170 


8136 




154-0367-00 


V434 


1 01 -6996X 


6DJ8 


Checked 


Use *157-066 
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Electron Tubes (Cont) 



Tektronix 



Ckt. No. 


SN Range 




Description 


Part No. 


V434 ) 
V444 ) 


X6997-10179 


8393 


Checked pair 


*157-0109-00 


V434 i 
V444 ) 


10180 


8393 


Checked pair 


*154-0127-00 


V474 


100-10169 


6CB6 




154-030 


V474 


10170 


8136 




154-0367-00 


V484 


100-10169 


6CB6 




154-030 


V484 


10170 


8136 




154-0127-00 


V620 




6DQ6 




154-277 


V634 




6BL8/ECF80 




154-278 


V659 




5651 




154-052 


V692 




5642 




154-051 


V859 




T5030-2 CRT Standard Phosphor 


*154-265 




FIGURE AND INDEX NUMBERS 



Items in this section are referenced by figure and index numbers to the illustrations 
which appear on the pullout pages immediately following the Diagrams section of this 
instruction manual. 



INDENTATION SYSTEM 

This mechanical parts list is indented to indicate item relationships. Following is an 
example of the indentation system used in the Description column. 

Assembly and/or Component 

Detail Part of Assembly and/or Component 
mounting hardware for Detail Part 
Parts of Detail Part 

mounting hardware for Parts of Detail Part 
mounting hardware for Assembly and/or Component 

Mounting hardware always appears in the same indentation as the item it mounts, 
while the detail parts are indented to the right. Indented items are part of, and included 
with, the next higher indentation. 

Mounting hardware must be purchased separately, unless otherwise specified. 



PARTS ORDERING INFORMATION 

Replacement parts are available from or through your local Tektronix, Inc. Field Office 
or representative. 

Changes to Tektronix instruments are sometimes made to accommodate improved 
components as they become available, and to give you the benefit of the latest circuit 
improvements developed in our engineering department. It is therefore important, when 
ordering parts, to include the following information in your order: Part number, instru- 
ment type or number, serial or model number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or improved part, your 
local Tektronix, Inc. Field Office or representative will contact you concerning any change 
in part number. 

Change information, if any, is located at the rear of this manual. 



ABBREVIATIONS AND SYMBOLS 



For an explanation of the abbreviations and symbols used in this section, please refer 
to the page immediately preceding the Electrical Parts List in this instruction manual. 




Mechanical Parts List — Type 503 



INDEX OF MECHANICAL PARTS LIST ILLUSTRATIONS 

(Located behind diagrams) 

FIG. 1 FRONT 
FIG. 2 SWITCHES 
FIG. 3 CRT SHIELD 
FIG. 4 CHASSIS & REAR 
FIG. 5 CABINET 



FIG. 6 ACCESSORIES 




Type 503 



MECHANICAL PARTS LIST 
SECTION 8 



FIG. 1 

Fig. & Q 



Index 


Tektronix 


Serial/Model No. 


t 


No. 


Part No. 


Eff 


Disc 


y 


1-1 


200-0382-00 






1 


-2 


354-0116-00 






1 


-3 


210-0816-00 






4 


-4 


210-0424-00 






4 


-5 


331-0056-00 






1 


-6 


337-0187-00 






1 


-7 


366-0066-00 


101 


5019 


1 




366-0148-00 


5020 




1 




213-0004-00 






1 


-8 









1 


-9 


210-0013-00 






1 


-10 


210-0840-00 






1 


-11 


210-0413-00 






1 


-12 


200-0238-00 






1 


-13 


366-0066-00 


101 


5019 


1 




366-0148-00 


5020 




1 




213-0004-00 






1 


-14 








1 


-15 


210-0013-00 






1 


-16 


210-0840-00 






1 


-17 


210-0413-00 






1 


-18 


366-0044-00 


101 


5019 


1 




366-0113-00 


5020 




1 




213-0004-00 






1 


-19 


200-0152-00 






1 


-20 








1 


-21 


210-0013-00 






1 


-22 


210-0840-00 






1 


-23 


210-0413-00 






1 



©} 



FRONT 



Description 

1 2 3 4 5 



COVER, graticule 
graticule includes: 

RING, ornamental 

mounting hardware: (not included w/cover) 

WASHER, rubber 

NUT, knurled, 3 / 8 -24 x 9 /m inch 



GRATICULE, 5 inches, 8 x 10 cm 
SHIELD, graticule light 
KNOB, black— FOCUS 
KNOB, charcoal — FOCUS 
knob includes: 

SCREW, set, 6-32 x 3 / u inch, HSS 
RESISTOR, variable 

mounting hardware: (not included w/resistor) 
LOCKWASHER, internal, % IDx n / 16 inch OD 
WASHER, flat, 0.390 ID x f /u inch OD 
NUT, hex., 3 / a -32 x y 2 inch 



COVER, variable resistor, plastic 
KNOB, black— INTENSITY 
KNOB, charcoal— INTENSITY 
knob includes: 

SCREW, set, 6-32x 3 / 14 inch, HSS 
RESISTOR, variable 

mounting hardware: (not included w/resistor) 
LOCKWASHER, internal, % IDx 11 /,,* inch OD 
WASHER, flat, 0.390 ID x 9 / u inch OD 
NUT, hex., 3 /8-32 x ’/ 2 inch 



KNOB, black— POWER AND SCALE ILLUMINATION 
KNOB, charcoal— POWER AND SCALE ILLUMINATION 
knob includes: 

SCREW, set, 6-32 x 3 / 16 inch, HSS 
COVER, variable resistor and switch 
RESISTOR, variable 

mounting hardware: (not included w/resistor) 
LOCKWASHER, internal, 3 / 8 IDx 11 /^ inch OD 
WASHER, flat, 0.390 ID x >/ u inch OD 
NUT, hex., 3 /8-32 x V 2 inch 
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FIG. 1 FRONT (Conti 



Fig. & Q 



Index 

No. 


Tektronix 
Part No. 




Serial/Model No. 
Eff Disc 


t 

y 


1-24 


366-0044-00 


101 


5019 


2 




366-0113-00 


5020 




2 




213-0004-00 






1 


-25 








2 


-26 


210-0207-00 






1 


-27 


210-0013-00 






1 


-28 


210-0840-00 






1 


-29 


210-0413-00 






1 


-30 


366-0101-00 






2 




213-0004-00 






1 


-31 








2 


-32 


210-0207-00 






1 


-33 


210-0013-00 






1 


-34 


210-0413-00 






1 


-35 


366-0031-00 






2 




213-0004-00 






1 


-36 


366-0040-00 


101 


5019 


2 




366-0160-00 


5020 




2 




213-0004-00 






1 


-37 


366-0042-00 


101 


5019 


1 




366-0117-00 


5020 




1 




213-0004-00 






1 


-38 


366-0038-00 






1 




213-0004-00 






1 


-39 


366-0058-00 


101 


5019 


1 




366-0144-00 


5020 




1 




213-0004-00 






1 


-40 


366-0044-00 


101 


5019 


1 




366-0113-00 


5020 




1 




213-0004-00 






1 


-41 


129-0036-00 


101 


5019 


1 




129-0063-00 


5020 




1 


-42 


358-0036-00 


101 


5019 


1 




358-0169-00 


5020 




1 


-43 


210-0445-00 


101 


3719 


2 




220-0410-00 


3720 




1 




210-0010-00 


101 


371 9X 


1 




210-0206-00 


101 


371 9X 


1 



Description 

1 2 3 4 5 



KNOB, black— POSITION 
KNOB, charcoal — POSITION 
each knob includes: 

SCREW, set, 6-32 x 3 / ]6 inch, HSS 
RESISTOR, variable 

mounting hardware for each: (not included w/resistor) 
LUG, solder, % ID x 5 / s inch OD, SE 
LOCKWASHER, internal, % IDx'V^ inch OD 
WASHER, flat, 0.390 ID x 9 / u inch OD 
NUT, hex., 3 / 8 -32xy 2 inch 



KNOB, gray— DC BAL 
each knob includes: 

SCREW, set, 6-32 x 3 / u inch, HSS 
RESISTOR, variable 

mounting hardware for each: (not included w/resistor) 
LUG, solder, 3 / 8 ID x % inch OD, SE 
LOCKWASHER, internal, % ID x 1 y ll6 inch OD 
NUT, hex., 3 / s -32 x V 2 inch 



KNOB, red— VARIABLE 
each knob includes: 

SCREW, set, 6-32 x 3 / 1(4 inch, HSS 
KNOB, black— SENSITIVITY 
KNOB, charcoal— SENSITIVITY 
each knob includes: 

SCREW, set, 6-32 x 3 / 14 inch, HSS 
KNOB, black— HORIZONTAL DISPLAY 
KNOB, charcoal— HORIZONTAL DISPLAY 
knob includes: 

SCREW, set, 6-32 x 3 / u inch, HSS 
KNOB, red— VARIABLE 
knob includes: 

SCREW, set, 6-32 x 3 /i 4 inch, HSS 
KNOB, black— SWEEP TIME/CM 
KNOB, charcoal— SWEEP TIME/CM 
knob includes: 

SCREW, set, 6- 32x 3 /„ 4 inch, HSS 
KNOB, black— LEVEL 
KNOB, charcoal — LEVEL 
knob includes: 

SCREW, set, 6-32 x 3 / u inch, HSS 
POST, binding, black 
POST, binding, charcoal 
mounting hardware: (not included w/post) 
BUSHING, binding post, black 
BUSHING, binding post, charcoal 
NUT, hex., 10-32x 3 / 8 inch 
NUT, keps, 1 0-32 x 3 / 8 inch 
LOCKWASHER, internal, #10 
LUG, solder, SE #10 
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Mechanical Parts List — Type 503 



Fig. & 
Index 
No. 


Tektronix 
Part No. 


Serial/Model No. 
Eff Disc 


FIG. 1 
Q 

t 

y 


FRONT (Cont) 

Description 

1 2 3 4 5 


1- 


129-0051-00 






1 


ASSEMBLY, binding post 










- 


assembly includes: 


-44 


200-0182-00 






l 


CAP 


-45 


355-0507-00 






l 


STEM, adapter 










- 


mounting hardware: (not included w/assembly) 


-46 


210-0223-00 






l 


LUG, solder, y 4 ID x 7 / u inch OD, SE 


-47 


210-0455-00 






l 


NUT, hex., 1 /*-28 x % inch 


-48 


260-0212-00 


101 


5019 


l 


SWITCH, slide— SLOPE 




260-0447-00 


5020 




l 


SWITCH, slide— SLOPE 










- 


mounting hardware: (not included w/switch) 


-49 


210-0406-00 






2 


NUT, hex., 4-40 x 3 / 14 inch 


-50 


260-0145-00 


101 


5019 


1 


SWITCH, slide— COUPLING 




260-0449-00 


5020 




1 


SWITCH, slide— COUPLING 










- 


mounting hardware: (not included w/switch) 


-51 


210-0406-00 






2 


NUT, hex., 4-40 x 3 /, 4 inch 


-52 


260-0251-00 


101 


5019 


1 


SWITCH, slide— SOURCE 




260-0450-00 


5020 




1 


SWITCH, slide— SOURCE 










- 


mounting hardware: (not included w/switch) 


-53 


210-0406-00 






2 


NUT, hex., 4-40 x 3 /u inch 


-54 


136-0106-00 


101 


2178 


2 


SOCKET, banana jack 




136-0138-00 


2179 


5019 


2 


SOCKET, banana jack 




136-0140-00 


5020 




2 


SOCKET, banana jack, charcoal 










- 


mounting hardware for each: (not included w/socket) 


-55 


210-0895-00 






1 


WASHER, insulating 


-56 


210-0465-00 






2 


NUT, hex., V 4 -32x 3 / 8 inch 


-57 


210-0223-00 






1 


LUG, solder, ’/ 4 ID x 7 / w inch OD, SE 


-58 


260-0316-00 


101 


5019 


4 


SWITCH, slide— AC-DC-GND 




260-0448-00 


5020 




4 


SWITCH, slide— AC-DC-GND 










- 


mounting hardware for each: (not included w/switch) 


-59 


210-0406-00 






2 


NUT, hex., 4-40 x 3 /u inch 


-60 


131-0081-00 






4 


CONNECTOR, coaxial, 1 contact, female (UHF) 










- 


each connector includes: 


-61 








1 


NUT 


-62 








1 


LOCKWASHER 



©I 
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Mechanical Parts List — Type 503 



FIG. 1 FRONT (Conti 



Fig. & Q 

Index Tektronix Serial/Model No. t Description 

No. Part No. Eff Disc y 12345 

1- 129-0053-00 4 ASSEMBLY, binding post 

- each assembly includes: 

-63 200-0103-00 1 CAP 

-64 355-0507-00 1 STEM, adapter 

- mounting hardware for each: (not included w/assembly) 

-65 210-0223-00 1 LUG, solder, % ID x 7 /,, 6 inch OD, SE 

-66 210-0455-00 1 NUT, hex., V 4 -28 x % inch 

-67 1 RESISTOR, variable 

- mounting hardware: (not included w/resistor) 

-68 210-0494-00 1 NUT, hex., 3 / 8 -32xV 2 inch 

-69 210-0013-00 1 LOCKWASHER, internal, % IDx'Vu inch OD 

-70 358-0010-00 1 BUSHING, 3 / 8 -32 x 9 / u inch long 



-71 333-0601-00 101 269 

333-0606-00 270 

-72 387-0198-00 



-73 354-0057-00 

-74 355-0043-00 



212-0507-00 

210 - 0010-00 



1 PANEL, front 

1 PANEL, front 

1 PLATE, front subpanel 
plate includes: 

1 RING, ornamental 

4 STUD, graticule (replacement) 

each stud includes: 

1 SCREW, 10-32 x% inch, PHS 

1 LOCKWASHER, internal, #10 
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Mechanical Parts List — Type 503 



FIG. 2 



Fig. & Q 

Index Tektronix Serial/Model No. t 

No. Part No. Eff Disc y 



2-1 262-0326-00 101 2659 1 

262-0526-00 2660 1 



260-0318-00 1 

-2 384-0209-00 1 

-3 376-0014-00 1 

-4 1 



-5 210-0413-00 X3140 2 

-6 210-0012-00 X3140 1 

-7 406-0573-00 1 

-8 10 



-9 213-0034-00 101 938 2 

214-0153-00 939 1 



-10 211-0029-00 2 

210-0013-00 1 

210-0413-00 1 

-11 1 



210-0840-00 1 

-13 210-0413-00 1 

-14 337-0365-00 1 



-15 211-0507-00 3 

-16 406-0571-00 101 6996 1 

406-0571-01 6997 1 

-17 348-0003-00 2 

-18 210-0202-00 1 



-19 211-0504-00 1 

-20 210-0407-00 1 

-21 441-0609-01 X6997 1 



-22 348-0058-00 2 

-23 210-0457-00 2 



SWITCHES 



Description 

1 2 3 4 5 



SWITCH, wired— VERTICAL SENSITIVITY 
SWITCH, wired— VERTICAL SENSITIVITY 
switch includes: 

SWITCH, unwired 
ROD, extension 
COUPLING 
RESISTOR, variable 

mounting hardware: (not included w/resistor) 

NUT, hex., 3 /a -32 x y 2 inch 
LOCKWASHER, internal, % ID x '/ 2 inch OD 

BRACKET, capacitor mounting 
CAPACITOR 

mounting hardware for each: (not included w/capacitor) 
SCREW, thread cutting, 4-40 x 5 /i 6 inch, RHS 
FASTENER, plastic snap-in 
mounting hardware: (not included w/switch) 

SCREW, 5-40 x 3 / w inch, PHS 

LOCKWASHER, internal, l3 / 8 ID x y 2 inch OD (not shown) 
NUT, hex., %-32 x'/ 2 inch (not shown) 



RESISTOR, variable 

mounting hardware: (not included w/resistor) 
WASHER, flat, 0.390 ID x »/, 4 inch OD 
NUT, hex., 3 / 8 -32 x '/ 2 inch 



SHIELD, focus and intensity 

mounting hardware: (not included w/shield) 

SCREW, 6-32 x 5 / w inch, PHS 



BRACKET, attenuator switch 
BRACKET, attenuator switch 
GROMMET, rubber, 5 / ll4 inch diameter 
LUG, solder, SE #6 

mounting hardware: (not included w/lug) 
SCREW, 6-32 x ’/„ inch, PHS 
NUT, hex., 6-32 x '/, inch 



CHASSIS, nuvistor 

mounting hardware: (not included w/chassis) 
SHOCKMOUNT, rubber 
NUT, keps, 6-32 x 5 / u inch 




Mechanical Parts List — Type 503 



FIG. 2 SWITCHES (Cont) 

Fig. & Q 

Index Tektronix Serial/Model No. t Description 

No. Part No. Eff Disc y 12345 



1-24 1 36-0087-00 


101 


6996 


1 


136-0188-00 


6997 


7569 


2 


136-0131-00 


7570 




2 


211-0007-00 


101 


6996X 


2 


210-0004-00 


101 


6996X 


2 


210-0406-00 


101 


6996X 


2 



-25 


210-0201-00 X6997 


1 


-26 


213-0044-00 


1 



-27 


337-0736-00 X6997 


1 


-28 


213-0044-00 


2 



-29 


262-0325-00 






1 




260-0322-00 






1 




337-0248-00 


101 


2358 


1 




337-0108-00 


2359 


4989X 


1 




210-0004-00 


101 


4989X 


2 




210-0406-00 


101 


4989X 


2 




210-0549-00 


101 


4989X 


2 




211-0029-00 


101 


4989X 


2 


-30 


376-0014-00 






1 


-31 








1 


-32 


210-0413-00 






2 


-33 


210-0012-00 






1 


-34 


211-0007-00 






2 




210-0013-00 






1 




210-0840-00 






1 




210-0413-00 






1 



SOCKET, tube, 9 pin, w/shockmount spring 

SOCKET, nuvistor, 5 pin 

SOCKET, nuvistor, 5 pin 

mounting hardware: (not included w/socket) 

SCREW, 4-40 x 3 / l6 inch, PHS 

LOCKWASHER, internal, #4 

NUT, hex., 4-40 x 3 / 16 inch 



LUG, solder, SE #4 

mounting hardware: (not included w/lug) 
SCREW, thread forming, 5-32 x 3 / ia inch, PHS 



SHIELD, nuvistor 

mounting hardware: (not included w/shield) 
SCREW, thread forming, 5-32x 3 /is inch, PHS 



SWITCH, wired— LEVEL 
switch includes: 

SWITCH, unwired 
switch includes: 

SHIELD 

SHIELD 

LOCKWASHER, internal, #4 
NUT, hex., 4-40x 3 /i6 inch 
NUT, hex., 5-40 x Vis inch 
SCREW, 5-40 x 3 / u inch, PHS 
COUPLING 
RESISTOR, variable 

mounting hardware: (not included w/resistor) 

NUT, hex., 3 /s-32 x V 2 inch 
LOCKWASHER, internal, % ID x ’/ 2 inch OD 
mounting hardware: (not included w/switch) 

SCREW, 4-40 x y u inch, PHS 

LOCKWASHER, internal, 3 / a ID x 1 1 / 1,5 inch OD (not shown] 
WASHER, flat, 0.390 ID x 9 / 1(S inch OD (not shown) 

NUT, hex., Vs-32 x V 2 inch (not shown) 




Mechanical Parts List — Type 503 



FIG. 2 SWITCHES (Cont) 



Fig. & Q 



Index 

No. 


Tektronix 
Part No. 


Serial/Model No. 
Eff Disc 


t 

y 


Description 

1 2 3 4 5 


2-35 


262-0322-00 






1 


SWITCH, wired— SWEEP TIME/CM 










- 


switch includes: 




260-0320-00 






1 


SWITCH, unwired 


-36 


384-0209-00 






1 


ROD, extension 


-37 


376-0014-00 






1 


COUPLING 


-38 








1 


RESISTOR, variable 










- 


mounting hardware: (not included w/resistor) 


-39 


210-0413-00 






2 


NUT, hex., 3 / 8 -32 x ’/ 2 inch 


-40 


210-0012-00 






1 


LOCKWASHER, internal, % IDx’/j inch OD 


-41 


386-0450-00 






1 


PLATE, switch mounting 




179-0475-00 


X471 




1 


CABLE HARNESS (not shown) 










- 


mounting hardware: (not included w/switch) 


-42 


211-0029-00 






2 


SCREW, 5-40 x 3 /„ 4 inch, PHS 


-43 


210-0201-00 






1 


LUG, solder, SE #4 




210-0013-00 






1 


LOCKWASHER, internal, 3 / 8 IDx n /i 4 inch OD (not shown) 




210-0413-00 






1 


NUT, hex., 3 / 8 -32xV 2 inch (not shown) 


-44 


262-0324-00 






1 


SWITCH, wired— HORIZONTAL DISPLAY 










- 


switch includes: 




260-0321-00 


101 


4759 


1 


SWITCH, unwired 




260-0704-00 


4760 




1 


SWITCH, unwired 










- 


mounting hardware: (not included w/switch) 


-45 


211-0007-00 






2 


SCREW, 4-40 x Vu inch, PHS 




210-0013-00 






1 


LOCKWASHER, internal, 3 / 8 ID x 1 inch OD (not shown) 




210-0413-00 






1 


NUT, hex., %-32 x y 2 inch (not shown) 


-46 


262-0323-00 


101 


3409 


1 


SWITCH, wired— HORIZONTAL SENSITIVITY 




262-0548-00 


3410 




1 


SWITCH, wired— HORIZONTAL SENSITIVITY 










- 


switch includes: 




260-0319-00 






1 


SWITCH, unwired 


-47 


384-0209-00 






1 


ROD, extension 


-48 


376-0014-00 






1 


COUPLING 


-49 








1 


RESISTOR, variable 










- 


mounting hardware: (not included w/resistor) 


-50 


210-0413-00 


X3140 




2 


NUT, hex., %-32 x '/ 2 inch 


-51 


210-0012-00 


X3140 




1 


LOCKWASHER, internal, % ID x '/ 2 inch OD 


-52 


406-0574-00 






1 


BRACKET, capacitor mounting 


-53 








10 


CAPACITOR 










- 


mounting hardware for each: (not included w/capacitor) 


-54 


213-0034-00 


101 


938 


2 


SCREW, thread cutting, 4-40x 5 /] 4 inch, RHS 




214-0153-00 


939 




1 


FASTENER, plastic, snap-in 










- 


mounting hardware: (not included w/switch) 


-55 


211-0029-00 






2 


SCREW, 5-40 x 3 /i 4 inch, PHS 




210-0012-00 






1 


LOCKWASHER, internal, 3 / 8 IDx 11 /,^ inch OD (not shown) 




210-0413-00 






1 


NUT, hex., 3 / 8 -32 x ’/ 2 inch (not shown) 
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Mechanical Parts List — Type 503 



FIG. 2 SWITCHES (Cont) 

Fig. & Q 

Index Tektronix Serial/Model No. t Description 

No. Part No. Eff Disc y 12345 



!-56 


406-0572-00 


101 


6996 


1 




406-0572-01 


6997 




1 


-57 


212-0039-00 






1 




210-0458-00 






1 


-58 


21 1 -0507-00 






3 


-59 








1 


-60 


210-0006-00 






2 


-61 


210-0407-00 






4 


-62 








1 


-63 


210-0840-00 






1 


-64 


210-0413-00 






1 


-65 


210-0202-00 






1 


-66 


210-0407-00 






1 


-67 


211-0504-00 






1 


-68 


348-0003-00 






3 


-69 


348-0031-00 






9 


-70 


441-0609-01 


X6997 




1 


-71 


348-0058-00 






2 


-72 


210-0457-00 






2 


-73 


136-0087-00 


101 


6996 


1 




136-0188-00 


6997 


7569 


2 




136-0131-00 


7570 




2 




211-0007-00 


101 


6996X 


2 




210-0004-00 


101 


6996X 


2 




210-0406-00 


101 


6996X 


2 


-74 


210-0201-00 


X6997 




1 


-75 


213-0044-00 






1 


-76 


337-0736-00 


X6997 




1 


-77 


213-0044-00 






2 


-78 


179-0408-00 






1 


-79 


179-0409-00 






1 


-80 


179-0410-00 


101 


8119X 


1 


-81 


179-0411-00 






1 
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BRACKET, attenuator switch 

BRACKET, attenuator switch 

mounting hardware: (not included w/bracket) 

SCREW, 8-32 x 3 / a inch, THS 

NUT, keps, 8-32x n / 3 2 inch (not shown) 

SCREW, 6-32 x 5 / u inch, PHS 



CAPACITOR 

mounting hardware: (not included w/capacitor) 
LOCKW ASHER, infernal, #6 
NUT, hex., 6-32 x '/ 4 inch 



RESISTOR, variable 

mounting hardware: (not included w/resistor) 
WASHER, flat, 0.390 IDx 9 / u inch OD 
NUT, hex., 3 / 8 -32 x y 2 inch 



LUG, solder, SE #6 

mounting hardware: (not included w/lug) 
NUT, hex., 6-32 x’/t inch 
SCREW, 6-32 x ’/, inch, PHS 



GROMMET, rubber, 5 / 1I4 inch diameter 
GROMMET, plastic, inch diameter 
CHASSIS, nuvistor 

mounting hardware: (not included w/chassis) 
SHOCKMOUNT, rubber 
NUT, keps, 6-32 x 5 /] l4 inch 



SOCKET, tube, 9 pin, w/shockmount spring 

SOCKET, nuvistor, 5 pin 

SOCKET, nuvistor, 5 pin 

mounting hardware: (not included w/socket) 

SCREW, 4-40 x 3 / 16 inch, PHS 

LOCKWASHER, internal, #4 

NUT, hex., 4-40 x 3 /^ inch 



LUG, solder, SE #4 

mounting hardware: (not included w/lug) 
SCREW, thread forming, 5-32 x 3 /u inch, PHS 



SHIELD, nuvistor 

mounting hardware: (not included w/shield) 
SCREW, thread forming, 5-32 x 3 /i<s inch, PHS 



CABLE HARNESS, vertical attenuator, #1 
CABLE HARNESS, vertical attenuator, #2 
CABLE HARNESS, horizontal attenuator, #1 
CABLE HARNESS, horizontal attenuator, #2 



©i 




Mechanical Parts List— Type 503 



Fig. & 

Index Tektronix 
Part No. 



Q 

Serial/Model No. t 

Eff Disc y 



3 4 5 



Description 



2-82 


214-0210-00 


XI 269 


1 


ASSEMBLY, solder spool 








- 


assembly includes: 




214-0209-00 




1 


SPOOL, solder 




------ 




- 


mounting hardware: (not included w/assembly) 




361-0007-00 




1 


SPACER, plastic, 0.188 inch long 


-83 


407-0142-00 


X6997 


2 


BRACKET, shockmounting stop 








- 


mounting hardware tor each: (not included w/bracket) 




211-0517-00 




1 


SCREW, 6-32 x 1 inch, PHS 




210-0006-00 




1 


LOCKWASHER, internal. #6 


-84 


200-0554-00 


X6997 


2 


COVER, temperature stabilizer 


-85 


377-0103-00 


X6997 


4 


INSERT, temperature stabilizer 



Mechanical Paris List — Type 503 



Fig. & 
Index 
No. 


Tektronix 
Part No. 




Serial/Model No. 
Eff Disc 


FIG. 3 

Q 

t 

y 


CRT SHIELD 

Description 

1 2 3 4 5 


3-1 


124-0022-00 






l 


STRIP, felt 


-2 


136-0035-00 






2 


SOCKET, graticule light 










- 


mounting hardware for each: (not included w/socket) 


-3 


211-0534-00 






1 


SCREW, sems, 6-32 x 5 / 16 inch, PHS 


-4 


210-0803-00 






1 


WASHER, flat, 0.150 IDx% inch OD 


-5 


210-0457-00 






1 


NUT, keps, 6-32 x 5 / u inch 


-6 


337-0364-00 






1 


SHIELD, CRT 










- 


mounting hardware: (not included w/shield) 




21 1 -0538-00 






5 


SCREW, 6-32 x 5 / 14 inch, FHS (not shown) 


-7 


210-0006-00 






6 


LOCKWASHER, internal, #6 


-8 


210-0407-00 






6 


NUT, hex., 6-32 x % inch 


-9 


211-0513-00 






1 


SCREW, 6-32 x 5 / 8 inch, PHS 


-10 


385-0127-00 


101 


3899 


1 


ROD, hex., V 4 x 9 / 32 inch 




166-0107-00 


3990 




1 


TUBE, spacing, ’/ 4 x y 32 inch 


-11 


210-0803-00 






2 


WASHER, flat, 0.150 IDx 3 / 8 inch OD 


-12 


406-0239-00 






3 


BRACKET, CRT spring 


-13 


136-0076-00 


101 


1519 


1 


SOCKET, CRT 




387-0344-00 


101 


1519 


1 


PLATE, CRT socket back 




211-0038-00 


101 


1519 


2 


SCREW, 4-40 x 5 / 1(S inch, 100° csk, FHS 




136-0103-00 


1520 




1 


ASSEMBLY, CRT socket 










- 


assembly includes: 




136-0117-00 






1 


SOCKET, CRT 




131-0178-00 






9 


CONNECTOR, CRT pin 


-14 


387-0393-00 






1 


PLATE, back 


-15 


213-0087-00 






2 


SCREW, thread cutting, 2-32 x y 2 inch, RHS 


-16 


354-0103-00 






1 


ASSEMBLY, clamping ring 










- 


assembly includes: 


-17 


210-0502-00 






1 


NUT, CRT rotator, 10-32x 3 / 8 inch 


-18 


21 1 -0560-00 






1 


SCREW, 6-32x1 inch, RHS 


-19 


210-0407-00 






1 


NUT, hex., 6-32 x V 4 inch 


-20 


432-0022-00 






1 


BASE, CRT rotator 










- 


mounting hardware: (not included w/base) 


-21 


211-0561-00 






2 


SCREW, 6-32 x :3 / 8 inch, hex., socket, FHS 


-22 


210-0503-00 






1 


NUT, CRT rotator securing 


-23 


354-0078-00 


101 


2379 


1 


RING, securing 




354-0178-00 


2380 




1 


RING, securing 


-24 


355-0049-00 






1 


STUD, 10-32x3’/, inches 


-25 


366-0032-00 






1 


KNOB, red 










- 


knob includes: 




213-0004-00 






1 


SCREW, set, 6-32 x 3 / 16 inch, HSS 


-26 


406-0569-00 






1 


BRACKET, CRT support 










- 


mounting hardware: (not included w/bracket) 




211-0507-00 






2 


SCREW, 6-32 x 5 / ]6 inch, PHS (not shown) 




210-0803-00 






1 


WASHER, flat, 0.150 ID x 3 / 8 inch OD (not shown) 


-27 


175-0582-00 






1 


WIRE, CRT lead, striped brown 




175-0583-00 






1 


WIRE, CRT lead, striped red 




175-0584-00 






1 


WIRE, CRT lead, striped green 




175-0596-00 






1 


WIRE, CRT lead, striped blue 










- 


each wire includes: 


-28 


131-0049-00 






1 


CONNECTOR, CRT cable 




